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In which the Propoſitions are demonſtrated in a new and 
ſhorter Manner than in former Tranſlations, and the 
Arrangement of many of them altered, 


To which are annexed 


Plain and Spherical Trigonometry, Tables of Logarithms from 
1 to 10,000, and Tables of Sines, Tangents, and Senna, 
Natural and Artificial. 
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OST authors, from a natural anxiety to render their fub- 

jects as compleat as polſible, are in danger of being be- 

trayed into prolixity: An attention to minute circumſtances may 
be neceſſary in ſome kinds of compoſition, but prolixity 1 is alto- 
gether inexcuſable in a ſcientific writer. His object is to explain 
the principles of ſcience in the moſt ſimple and perſpicuous 
manner. To accomplith this end, every ſuperfluity of language 


and reaſoning ought to be ſtrictly guarded againſt. Whoever 
has attended to books of ſcience will readily allow, that moſt of 


them are capable of abridgement ; and that this abridgement, 
inſtead of obſcuring, or rendering the ſubject more difficult, 
will make 1t more clear and intelligible to the | nos ot Ru 
dents. 


Simplicity and conciſcneſs are peculiarly neceſſ rary in com- 


municating the Elements of ſcience, which are always leſs in- 


tereſting to the ſtudent than the practical parts. If the author 
be tedious in this article, the mind, being entirely unacquainted 
with the utility or application of elementary truths, 1s apt to re- 
volt and abandon the ſtudy. But fimplicity and conciſeneſs are 
more indiſpentib!e in the elements of mathematics than any o- 


ther ſcience. Unfortunately, however, too little attention has 


hitherto been given to this circumſtance. 
Euclid, an author long and juſtly admired for hs excellency 


of his general method, has often gone fo minutely to work in 
his demonſtrations, as to render many plain propoſitions not only 


tedious, but difficult. His manner of demonſtrating is un- 
queſtionably the beſt that has yet appeared, and theretore ought 


to be followed : But it is by no means impoſhble to make his de- 
monſtrations as plain in much fewer words, and even to arrange. 


many of them in a different manner, without doing the leaſt 


injury to his principles. 


This taſk 1 have undertaken in the following ſheets. It 


I have ſucceeded, one capital objection to the ſtudy of mathe- 
matics is happily removed, as the Elements of Evclid may now 


be learned in one half of the uſual time, and with greater. eaſe 
to the ſtudent. 


That the reader may be the better prepared for the Aecpgrions 


he may meet with, 1 have here mentioned a ſew, with the rea- 
long which induced me to make them. 


Bouk: 
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Book I. ax. 10. Two right lines do not bound a ſigure;“ in- 


ſtead of © include a ſpace,” the boundaries of ſpace, being diſ- 


puted by metaphyſical writers, become unſit for a mathematical 
axiom. Prop. 5. which is rather too tedious, I have proved from 


Prop. 4. in very few words, and have not uſed more freedom than 


is done in the demonſtration as it now ſtands. The ſecond part, 
viz. the angles below the baſe, I have leſt out till the 13th is pro- 
ved, from which it caſily follows: ; and likewiſe in proving the 


baſes equal in the 4th, I have changed the indirect proof, and 


given a direct one, by which it is both ſhorter and eaſier com- 
prehended. 'The manner in which I have enunced the 7th 


Prop. renders the ſecond part of the 5th unneceſſary; yet have 


ſuppoſed no more given than what muſt be ſuppoled before a 
proof can be begun. But, thoſe who think it ought to be in 
more general terms, I have indulged in the 21ſt, from which it 
naturally follows. As ſome have thought axiom 12. not ſelt- 
evident, and therefore ought not to be an axiom, I have added 
a cor. to prop. 17. that convincingly proves it. The 35th and 
37th are joined in one, as nothing can follow more naturally 
than, if the wholes are equal, their halfs are likewiſe ſo. The 
Tame may be ſaid of the 36th and 38th; nor is it leſs natural to 


prove it from half the parallelogram than to double the triangle, 
and then take its half. 1 cannot agree with Mr Simpſon in 


leaving out the corollaries from prop. 32. nor can | find ny. 
reaſon for his ſo doing. 


Book II. I have varied the enunciation * ſeveral of the pro- 


poſitions, and expreſſed them in clearer terms. In the 8th pro- 


poſition, the equality of the ſquares is proved in a ſhorter but 
clearer manner than that preſently uſed. The 13th is retained | 
much in the ſame manner as in Commandine's Euclid ; for, 

though it be true of every fide of a triangle ſubtending an acute 
angle; yet, as the demonſtration is general, and the perpendi— 


cular falling within or without the triangle, makes no rex alte- 


ration, proving it in different figures becomes unneceſſary. 
Book III. The firſt definition is challenged by Mr Simpfon, 


which, he ſays, ought to be proved; for this I can ſee no reaſon, 
or any neceſlity of a proof, as the equality of coincident figures 


is admitted, ax. 8. Book I. I have taken another demonſtra— 


tion in place of that uſed in the 2d propoſition, which I thought 
as mathematical as that uſed either by Commandine or Simpſon, _ 
and much ſhorter. To the 8th prop. I have added, © that only two 
equal lines can fall either upon the convex or concave part of 


ce the circumference ;” but the demonſtration of the whole is 
ſhorter than that preſently uſed. In the 16th, © the angle of , 
« ſemicircle” is omitted, becauſe it follows more naturally as 


corollary. The 18th and Igth are joined in one, for the rea- : 


Tons wy gives: have put a ſhort and natural demonſtra - 
tion | 
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3 tion in place of the 2d part of prop. 21. and changed the figure. 
I "The 25th is ſhortened, and the 28th and 29th joined in one. In 
the 3ift, © the angle 'of a ſegment” is left out, but reſumed in 


the cor. as it follows naturally from the propoſition, I have add- 


"By ed a Cor. to prop 37- which is found neceflary in practice. 


Book IV. is much ſhortened, the 12th, 13th, and 1 are 


1 demonſtrated i in a different manner. 


Book V. is ſhortened almoſt in every propoſition. 
In Book VI. I have added a few words to the 5th def. which 
renders it compleat z the lemma added to prop. 22. is therefore 


2 unneceſſary z as alſo def. A. inſerted after def. 11. book V. by 


Mr Simpſon. The 5th and 6th propofitions are joined in 
one, as alſo the 14th and 15th; the demonſtrations are in ge- 
neral ſhorter. 

Book XI. Def. 10. is retained, As aniverſally true, for the 
reaſons given in the note at the end of the preface. Prop. 7. As 
this propoſition has no dependence on any of the preceding 
propoſitions of this book, I have put it in place of the 6th, and 
Joined the 6th and 8th in one, by which the propoſition 1s made 
both ſhorter and plainer than when ſeparate. The greateſt 


| part of the propoſitions of this book are conſiderably ſhortened.. 


Book XII. Prop. 5. and 6. are joined in one, and much thor ten- 
ed, and the demonſtrations in part new. The 8th and gth are 
demonſtrated in a much ſhorter and more familiar manner; 
the greateſt part of the 1oth and 11th being only a repetition of 
the 2d, that Prop. is only referred to, as it is not neceſſary to de- 
monſtrate a prop. twice over, nor has Euclid done lo 57 where 


at ſo great length as in this book. 


In PLAINð TRI CONOME TRV I have not inſerted any thing i 
that depends for illuſtration on infinite ſeries, that being a ſub- 


_ ject more proper for the higher parts of mathematics; but have 


rendered the elements ſhort and comprehenſive, ſo as fully to 
contain the principles of trigonometry, as well as to OI the 


nature and uſe of the logarithmic canon. 


In SeneriIcalL TrIGONOMETRY, the viogalitions are * 
monfirated in a ſhort and eaſy method, from the principles of 


plain trigonometry. The obſervations: made on them by Mr 


Cunn are left out, being wholly contained in the propoſitions, 
and what he intends by them eafily diſcovered in practice. : 
I have added a ſhort explanation, of the nature and uſe of 
Sines, Tangents, Secants, and verſed Sines, both natural and 
artificial; and how to change Briggs's Logarithms to the Hyper- 
bolic, and vice verſa, with examples of the above. To which 


are annexed TA BLEkS of the Logarithms of Numbers, of Sines, 


Tangents, and Secants, both natural and artificial, which will 
work to the ſame exactneſs, of any extant, even to ſecond and 
third Wünncen or farther, if thought neceſſary. 5 
Upon 
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Upon the whole, although the above alterations are intended 
to render the elements eaſier and ſooner acquired, yet are 


not intended to indulge the indolence of either maſter or ſtu- 
dent. Ihe Elements of Geometry being of ſuch extenſive uſe, 
that a thorough knowledge of them is abſolutely necefliry, 


whether in the literary or mechanic profeſſion ; the conciſeneſs of 
the reaſoning, and concluſiveneſs of the arguments, render that 
knowledge a neceilary qualification for the pulpit or bar; and 
in proſecuting the ſciences, this knowledge becomes abſolutely 
neceflary : but the ſooner it can be acquired, a thorough know 


ledge of it may more cafily be attained : and what is reſerved 


of that time, which even an experienced Teacher would formerly 
have taken up in barely demonſtrating the propoſitions, may be 
employed in pointing out their particular beauties, the accura- 
cy of the reaſoning, their ule in the affairs of life, and their ap- 
plication to the ſciences, which will be of great advantage to the 


ſtudent, as he is hereby let into the beauties of the ſcience by 
the time he formerly could have had but even a tolerable 
knowledge of the method of demonſtration. 


The author does not hereby mean to inſinuate, that this work 


is without exception; that notwithſtanding the pains he has ta- 
ken to render it as correct as poſſible, yet ſeveral inaccuracies, 
both in the language and demonſtrations, may have eſcaped bis 
notice, which he hopes the learned will excuſe, and lend their 
aſſiſtance to render it more uſeſul, if they: thall think. it worthy | 
of another impreſſion. | 


That Mr Simpfon has fallen into a miſtake.) in he demon- 


tration he has given to prove the falſity of def. 10. Book XI. 


will appear from the following obſervations : 
| He has proved that the triangles EAB, EBC, ECA, contain- 


* the one ſolid, are equal and ga to the three triangles 
FAB, FBC, FCA, containing the otner ſolid, and having the 


common baſe ABC; he does not deny the quality of thete ſo- 


lids, but compares them with another ſolid contained by three 
_ triangles GAB, GBC, GCA, and common bafe ABC, which 


three triangles be neither proves equal nor ſimilar; but cnactudes, 


that the iolid contained by the three triangles GAB, GBC, 
GCA, is not equal to the ſolid contained by the three triangles 


EAB, EBC, ECA, and common baſe ABC, becauſe the one 
: contains the other. If he had proved, that the triangles GAB, 


GBC, GCA, were equal and ſimilar to the other three triangles 


Fah, EBC, ECA, and common baſe ABC, and then proved 
the ſolids not equal, be would then have e his point; but 
as he has not even ſo much as attempted this, def. 10. muſt be 


held as univerſally true; at teal till ſome Better argument is 


0 F * it. 


But 


2 


— 3 


„ 


3 
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But as he ſuppoſes it proved not univerſally true, he preſents 


us with prop. A, B, C, after prop. 23. Book XI. to ſupply its 


defect. prop. C. „ Solid figures contained by the ſame num- 


66 ber of equal and ſimilar planes alike ſituated, and having none 
e of their ſolid angles contained by more than three plane angles, 


are equal and ſimilar to one another.” But this prop. C. will e- 


videntiy appear inſufficient to ſupply this ſuppoted defect, on ac- 
Count of the limited ſenſe in which it is taken; for, if ſolid fi- 
= gures, bounded by an equal number of equal and ſimilar planes, 
 * are not equal and ſimilar, but under this limitation, then prop.“ 


15. Book V. mult not be univerſally true, which 1 ſuppoſe will 
not eaſily be admitted; and, if not admitted, then prop. C muſt 


be a very inſufficient foundation for proof of the following pro- 


5 poſitions depending on it, viz. Prop. 25. 26. and 28. and con- 


3 : ſcquently eight others, viz. 27th, 3iſt, 32d, 33d, 34th, 36th, 


27th, and goth. Book XI. all which are by this author toſſed off 


\ their baſe, which is univerſally true, and placed upon this limit- 


= ed one. ; 


Mr Simpſon farther objects, that though this definition be 


true, yet ought not to be a definition, but a propoſition, and the 


truth of it proved. 


'The fame objection might be made with equal propriety to 


ſeveral others; for example, why not prove the equality of theſe 
angles which determine the equal inclination of planes, Def. 7. 


Book XI. and the equality of right lines equally diſtant from the 


center, both which we may conclude to be Euclid's, as Mr 
Simpſon does not object to them; for he would make us believe 
none are Euclid's that he does not aſſirm to be fo, and that fre- 
quently without any other reaſon given for it, but his own 1% 
dixit. If we conſider the nature of a definition, it is, if I mit- 
take not, diſtinguiſhing bodies from one another, by ſuch pro- 
perties as cannot be applied to any other bodies, but thoſe it is 
intended to diſtinguiſn. In which ſenſe, if the properties given 
in this definition are ſuch as diſtinguiſh ſimilar and equal bo- 
dies from others that are not ſo in every inſtance, then it is cer- 
tainly a proper definition; but Euclid has ſometimes thought 
proper to prove his definitions; for example, def. 4. Book III. 
which he has proved, prop. 14. of that book. This, it would ap- 
pear, he has not thought neceſſary to prove, probably, if we may 
be allowed to aſſign a reaſon in his name, that he has thought it 
ſo ſelf. evident, that none would ever call the truth of it in que- 


ſtion; but as the truth of it has been called in queſtion, the de- 


ſinition may be proved in the following manner from Mr Simp— 

ſon's demonſtration to prove the contrary ; for which obſerve his 

own figure and demonſtration. He has proved the three triangles 

EAB, EBC, ECA, containing the one ſolid, equal and ſimilar 

to the three triangles FAB, FBC, FCA, containing the other ſo- 
| 5 | 8 lid 
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lid, having the common baſe, ABC ; then, if the ſolid EABC is 
not equal to the ſolid FAC, let it be equal to ſome ſolid as GA 
BC, either greater or leſs than EABC, which cannot be; for 
the one would contain n the other ; j and if the ſolid angle is con- 

| tained by more than 
three plane angles, e- 
qual and ſimilar to one 
another, then it can 
be divided into angles 
which are contained 
by three equal and ſi- 
milar plane angles, 


by Prop. 20. Book VI. 


their like multiples, 


wherefore univerſally, 
figures bounded by 


equal and f milar planes are equal and fimilar. 


N. B. In the references, when the propoſition referred to is 
in the ſame book with the propolition to be proved, the book is 
not named, but only the number of the e but, it in 


any: other book, both are named. 


and parts have the 
ſame proportion as 


by Prop fr. Book V. 


an equal number of 


Aline is length without breadth. 
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! 
The bounds of a line are points. 
1 IV. 


| right line is that which lieth evenly between its points. 


V. 


A ſuperficies is that which hath only length and breadth. 


VL 


The bounds of a ſuperficies are lines. 


= Th 4 5 5 
A plain ſuperficies is that which lieth evenly between its lines. 
A plain angle is the inclination of two lines to one another in 
the ſame plain, which touch each other, but do not lie in the 
EJ! Eo eo on nn in „„ 
Ib the lines containing the angle be right ones, then the angle is 
called a right-lined angle. 9 5 
When one right line ſtanding on another right line makes the 
angles on each ſide thereof equal to one another, each of theſe 
angles is a right one, and that line which ſtands upon the o- 
her is called a perpendicular to that whereon it 3 * 


e ee Book I. 
Point is that which hath no parts or magnitude. 8 


1 — 


XI. 


[OSV An obtuſe als? 18 that which is greater than a right one. 


XII. 


* 


n acute angle! is that which is leſs than a ri right one. 


XIII. | "4 
term, or bound, is the extreme of any thing. "IM 
XIV. | | 4 
A figure 18 that which | is contained under one or more terms. A 
| XV. | 
A circle is a plain figure bounded by one line, called the circun. 
ference, to which all right lines drawn trom a certain ui 1 
within the ſame are equal. 


XVI. 
Anne point is called the cente ot the circle, ei | 
ä bY 


The diameter of a circle is a right line drawn through the ci 
ter, and terminated on both ends by the circumference, an 
divides the circle into two equal parts. 4 

XVIII. "ok 

A ſemici rcle is a figure contained under any diameter, and t. 

circumference cut off by that diameter. 


XIX. 


A ſegment of a circle is a figure contlined: under a right! im 


and circumſerence cut off by that right line. 


*. „ 
Right. -lined ligures are ſuch as are contained by right lines. 
p þ hree ſided figures are ſuch as are in by three lines. 1 

XXII. —_ 


Four ſided figures are ſuch as are contained by four lines. 


| XXIIII. | 
Many ded ſigures are > ſuch as are contained by more than { ſo 
lines. | | 


Cs XXIV. | = 
An equilateral triangle is that which bath three equal Gdes. i 
ne + 
An iſolceles triangle, that which hath two hides equal. 
„ i» 
a A ſcalene triangle, tha at which hath all the three ſides unequal 8 
VXXVII. 
Ari icht angled triangle is that which bath one right angle 1 in! 
XXVIII. 
An obtuſe angled one, that which hath one obtuſe angle i in it. 
XXIX. 


An acute angled triangle is that which bath all the angles 4 


than right Ones © 


ES. 


O F EUCLID. 3 
XXX. | Book I. 


A 1 is that which hath four equal ſides, and its angles 14 


right ones. 
XXXI. 


; An RY ong, or rectangle, i is longer than broad, its oppolite ſides 


are cqual, and its angles all right ones. 
XXXII. 


I A rhombus, that which hath four equal fides, but not right 


an gles. 0 
XXXIII. 


2 A rhomboides, whoſe oppolite ſides and angles are equal. 
| XXXIV. 


| Al quadrilateral figures beſide theſe are called trapezia. 


XXXV. 


Parallel right lines are ſuch as, being produced both 2985 in 


the ſame plain, never meet. 
| XXXVI. 


A; parallelogram i is a  ſigure whoſe oppoſite ſides are parallel. 


POSTULATES. 


* 


5 | 1. 
RAN T that a right line may be drawn from : any one 
AF point to another: 1 
ys x II. 
That a finite right ns many be continued directly forwards: And, 
| n 
That. a circle may be deſcribed about any center, with any 
| Glance. 


A XI OMS. 
1 


I IN GS equal to one and the lame thing are equal to 
one another, 


1 canal things are added to o equal things, the wholes will be e- 
4% qual. 
| 9 III. 
II from PR things equal things be taken, the remainde! WII! 
be equal. | 
IV. 


3 1 to unequal hinge a things are added, tlie W ole WII be 


wee un., 


V. 11 | 


a Te” ae 
ee” Re" 

Ly, nor = 

Sr 


rr. 
2 
roy. 7 
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V. 
* If from unequal things equal parts are taken, the remainders wil 
be unequal. 
VI. 
Things which are double one and the fame thing are equal be. 
tween themſelves. | 
VII. [5 
Things which are half one and the ſame thing are equal between 4 
themfelves ITE | def 
VIII. 1 
Things which mutually agree together are equal to one another, BC 
5 SE the 
Any whole is greater than its part. e ſc 
Two right lines do not bound a 1 855 ths 
All right angles are equal to one another. 1 
XII n 
1 BC 


Ik a right line fall upon two right lines, making the inward 2 
angles on the ſame fide leſs than two right angles, theſe right ap 
lines continually produced will at laſt meet one another o 1 "8 

that lide where the angles are leſs than right ones. 


N. B. Any angle i 18 expreſſed by. three letters, of which 
that at the vertex 1s named betwixt the other two. 


P R OC. 
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. Book I. 
PROPOSITION I. PROBLEM. 993 


line. 


1 be. | i deſcribe an | equilateral friangle upon @ given rg 


they, 


Ft AB bs the given right line „upon which it is required to 


| "eve an equilateral triangle. 


About the center A, with the diſtance AB, deſcribe the circle 
BCD *: ; and about the center B, with the diſtance BA, deicribe a Poſtulate 
the circle ACED®; from the point C, where the two circles inter- 3. 
le each other, draw the lines CAC, EW 

Then, becauſe A is the center of the circle DBC, AC is equal 
to AB ©; and becauſe B is the center of the circle ACE; BC. penis 


is equal to BA®, but CA is proved equal to AB, and BC to AB; on 15. 
therefore BC is equal to AC 4: Thereforethe three ſides AB, d Axiom Is 


ward 


right * 
er on 


rhick 8 


BE, CA, are equal to one another: Therefore, upon the given 


Tight line AB, there is deſcribed an ee triangle ABC: 


\ hich was required, 
vn O r. n. PROB. 


F a given point to put a right line equal fo a given 
. right line. 


er A be the given point, and BO the given right line, it is 
required to put a gl line at the point A, equal to the given 


right line BC. 


C. join AC b, upon which deſcribe an equilateral triangle DAC*; zb Poſt, x, 
[I DC that paſſes through the center to G, in the circum- N 


With the center C and diſtance BC, deſcribe the circl2 BGU*; 4 Poll, 3. 


erence; and DA to any diſtance Ed; with the center i, and d Poſt, 2. 


| diſtance DG, deſcribe the circle KGL. 


hen, becauſe C is the center of the circle BGH, BCis anal 


to CGe; and becauſe D is the center of the ciele KGL, DGe Def. 16. 
: is equal to DLF, but DC is equal to DA © : Therefore the re- 
mainders AL, and CG, are equal*f; but BC, AL, are each f Ax. 3. 
1 proved equal to CG; f nd therefore equal to one e g Ax. 1. 


Aherefore, from the point A, there is drawn the right line AL, 


qual to the given right line BC: Which v was required, 
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Book I. 


a „% 
b Poſt. 3. 


e Def. 15. 
d Ax. 1. 


2 Def. 4. 


6 THE ELEMENTS 
PROP.M. PROB. 


1 untqual right lines being given, to cut of jr 
greater a 8 equal to the leſſer. 


| "Required to cut off from the ee AD a part AE, equal: ; 
the leſſer C. | 
From the point A draw a right line AD equal to C a, abou 
the center A, with the diſtance AD, deſcribe a circle DEF? 3 


then, Sas A is the center of the r DEF, AE is equal: 


AD ©, but AD is equal to C: Therefore AL is likewiſe equi 


to C a; Which was required. 


PROP.IV. THEOREM. 


F there be two ne ie to 2 of the one equal| © 


two fides of the other, each to each ; and the angle contain: 


by the two fides of the one, equal to the angle contained by the C1 : 


"= Wood 
r 
2 i * 
* * * 
CE 
JE l 
© 
. 3 bu 


reſpondent ſides of the other; then the baje of the one triangle wi © 


be equal to the baſe of the other ; the two triangles will be 2 9 1 


and the remaining angles of the one equal to the remaining ang 


the others each to each; which the equal / des ſubtend. 


Let the two EGS 3 ABC, DEP. havinu the two {id ® 
AB, AC, equal to the two fides 'DE, DF, each to cach ; tl. 


18, AB equal to DE, and AC equal to DF, and the angle B 


cqual to EDT; then the baſes BO and EP will be equal, th: 

triangle ADC equal to the triangle DEF, the angle ABC equ 
to the angle DEF; and ACB equal to DFE, each to cad 

which the equal ſides ſubtend. 1 
For, let the triangle ABC be nd to the fangs DE F,. A 
jas the point A may coincide with the point D, the right lin 5 
[au with DE, then the point B will coincide with the point! 
for AB and DE are equal; and, becauſe the angles BAC EU 
are equal, the right line AC will coincide with DF, and th 
point C with F; for AC and DF are equal: Then, decaule th 
point B coincides with the point E, and C with F, the rig: 
lines BC and EF, will coincide *; ind therefore equal®: Then 
fore the triangles ABC, DEF, are equal, the angle ABC e 
qual to the angle DEF, wg ACB to DFE, each to each, Wie 
the equal ſides ſubtend. Wherefore, Kc. 
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TP , 
OFF EUCLID. 7 
PR OP. V. T HE OR. Boos . 


VE angles above the baſe of every i/oſceles triang gle are e- 
qual to one another. 


Lt the triangle ys be the iſoſceles triangle, having the ſide 


th A equal to the ſide AC, then the angle ABC will be equal to 


the angle ACB. 
| Fror, let a triangle DEF be likewife given, vant ng the ſides 


Pb. DF, equal to the ſides AB, AC, each to each; and the 
b angle BAC equal to the angie £D#, then the baſes EF, BC, 


rc cqual; and the angle ABC equal to the angle PEP, 
and ACB to DFE, each to each; which the equal ſides ſab⸗ 


tenda; but the des AB, DF, are equal >; theretore the angles a 4. 
Ach, DEF, are likewiſe equal; but the angles DEF, ABC, are b Ax. 1. 


ual”; b; therefore the angles ABC, ACB, are lik ewiſe equal b. 


qual Wheretore, &c. . 
tai, CORROLLARY. It any. triangle is equilater al, it will likewiſe 
he 6 b. 5 | 
le vi e 
2 1 W PROP: VL. THE © R: 
£ I any tr 14 91 have two antes; in it equal to one another, the 
\ G ſides ſubtending 190 an gles will liks 10100 be equal, 
nat bo. 
BA Let the triangle ABC have. the an gles ABC, ACD, equal; 
+ the the ſides AB, AC, will likewiſe be equal to one another. 
"au, For, if AB is not equal to AC, let one of them, as AB, be the 
Y reater; from which cut off DB equal to AC“, and j join DC;" 12 
". hen, becauſe DB is equal to AC, the two ſides DB, "BC, are 
EF, equal to the two tides AC, BC, and the: angles ACB, DBC, e- 
\+ in Qual ; therefore the baſe Aß is equal to the baſe DC, and the 
+ E Hiangles ABC, DBC, equal®; that is, a part equal tothe whole; Þ 4. 
FED hich 1s ablard + Wherefore the hides AB, AC, are equal ; that 
Fre i the triangle is iſoſceles. Mherefore, &c. 
uſe l Con. Hence every equiangular triangle is 4110 equilateral. 
rig P R O P. VII. T H E OR 
Chen F from the extremit y of an y right line, to two di Forent toints 
| Y on the ſame ſide, there be drawn tw3 right lines equal to one 
W 1110 


P@nother, the lines drawn from the other r eie, to the ee 
Points, cannot be equal to one another. 


If 60010 the extremity A, . the right line AB, to = He points 
C. P, on the fame ide, the two lines AD, AC, are drawn equal 


to 


6-2. 
b Ax. 9, 


a Ax. I. 
b 7. 


a 3, 
Dis 


4 8. 


8 THE ELEMENTS I 


Book. I. to one another, from the extremity B, to the ſame points C, || 
ra the lines BC, BD, are not cqual to one another. 1 


into two equal parts. 


— — — — — . — 2. 


Join DC; for, becauſe AC, AD, are equal, the angles AJ! 8 
ACD are equal*; *, but the angle BDC is greater than e CL: 
ACD, and much greater than BCD; but, if BD is equal: "| 
BC, the angles BCD, BDC, are equal, and likewiſe greater 
which is impoſſible: Therefore, BD is not equal to BC. UV] 
is made equal to BC, it is proved in the ſame manner that Al 
is not equal to AD. Wheretore, &c. 


p RO P. VII. T HE OR. Un 
F two triangles have two fides of the one, equal to two fed: 
the other, and the baſe of the one equal to the baſe of the oth: 7 — 


then the angles that theſe equal baſes Nr will be © as to an. Th 
mother. N. 


Let the two triangles be ABC, DEF, having the two ſids 
AB, AC, equal to the two ſides DE, DF, each to each; and th 
baſes BC, EF, equal ; then the angles BAC, EDF, will bes 

ual. * 
* For, let the triangle ABC be applied to the triangle DEF, #8 
that the right line BC may coincide with EE; then the point!“ "op 
will coincide with the point E, and C with F; for the ſides BC, A 
EF, are equal: And the ſides BA, AC, will coincide with EU, fe 


DF, and the point A with D. If not, let the point A fall in G. the 


then EG, ED, are equal; for each are equal to BA; and FG, 5 
FD, will likewiſe be equal, which is impoſſible ®, Where fe 
the point A cannot fall in G, and, for the ſame re alon, in 10 
point but D; therefore the angle 2 BAC 18 equal to the ans att 


EDF. W. herefors Sy &c. Ss | 1 | to 
PROP. IX, P ROB. is 


1: cut a given f lined angle into two equal parts. 
Let BAC be the give en Tight lin ed angle required to be cut 


Aſſume any point D, in the right line AB, and cut off AE c- "8 
qual to AD *; join DE, upon which deſcribe the equilateru 8 
triangle DEF »; and join AF; then the right line AF wil 
biſect the given angle BAC; for, becauſe DA is equal to EA, is 


and AF is common, and this baſe DF equal to EF; thereto! i 


the angle DA is equal to the angle EAF<: T herefore th 
angle BAC 1 is  bilccted by the right line AF. W hich was 1: al 
quired. 1 


vo 


OF EUCLID. 9 


wo: 
| Book I. 
be P R O P. X. PR OB. a] 
2b, | | 
Aal 1 0 . | 
170 3 1 O cut a given finite right line into two equal parts. 
| 1 
* Het AB be a given right line, required to be cut into two e- 
wal parts; upon it deſcribe an equilateral triangle ABC; bi- 
bb the angle ACB by the right line CD *; then is the right a 9. 
Une AB biſected in D. 
1, For, becauſe AC is equal to CB, and CD common, and the 
7255 ales ACD, BCD, equal“, the baſcs AD, BD, are . b: b 4. 


Therefore the right line AB is biſected 1 in D. WI zich was re 


0 e wired. 
ide 8p CNS | 
d th. i P R O P. XI. PR B. 
be e 
9 dean w a line at right 48105 40 a given right line from a 
F, f. point given in te ns 
int! 9 | 
8 0 9 et AB be the given right line, and 0 the given point in it, 
| LU, tro which it is required to draw a right line, at right angles to 


in G the given right line AB. 

| FG, Aſſume any point D in AC, and make CE equal to CD 2 3. 
rel gon DE deſcribe an equilateral triangle DEF®, and join Fe, b Is 
in 11088 


which will be at right angles to AB. For, becauſe DC, CE, 


ange az equal ©, and CF common, the two ſides DC, CF, are equal © conſt, 
the two ſides EC, CF, and the baſes FD, FE, equal b, the 
angles Fe, Fe, are likewiſe equal d: Therefore each of them d 8. 
is a right angle, and FC perpendicular to AB e. Which was © Def. 0% 
| 
A b R O P. XII. PR O B. 

de cut 5 

0 draw 4 11287 line pirvendicular t0a groen indefinite right 

Al 5 line from a Ben poune- out of it, 

ateral 8 | 

F will et AB 1 the given EPS line, and C the point given out of 


aq from which its required to let fall a perpendicular. 1 the 
_— efinite given right line AB. 

e ny flume any point D, on the oppoſite ſide of the right line 
as It 2 5 Aon: the center C, old the diſtance CD, deſcribe a circle 
ol ; biſect EG in H, Join CG, CH, CE; then CH 1 is the 
* 


= Se required. 
if 3 l | For 


Prop. 9. 
d 13. 


4 X. 3. 


A. 13. 


duced to B, C, the angles below the baſe will be equal to one 2 
Fig. to 


nued right line. 1 e 2 


two right lines, CB, DB, from the oppoſite points, C, D, mali 
will be one right line. "If x not, let CBE be one right line; ti A 


10 THE ELEMENTS 


" Boon I. For GH, HC, are equal to EH, HC; and the baſes ( A 

0 sc, equal: Therefore the angles GHC, EHC, are equa! Þ 

1 a def. 15, Each of them are right angles, and HC perpendicular to A}, V 

© oj b 8. Which was required. 1 

1 W m 

1 | 8 8 Wh 

1 PRO P. XIII. 1 HI E O R. = 
; 0 2 EN a right line lands upon a right line, making ang. 

. with it, theſe angles are either two right angles, or,; 

| gether, equal to two right angles. 1 

For, let a riot line, AB, ſtand upon the right line CD, n 8 

king angles CBA, ABD; thele angles thall either be two rig 

angles, or, together, equal to two right angles. 1 

a" def. 10. For, if CBA, ABD, be equal, they are right angles“; if n tl 

. from the point 5 draw BE, at right angles, to DC® : Therch 1 

the two right angles CBE, EBD, are equal to the three ang £< 

ABC, ABE, EBD ; but the two angles ABC, ABD, are co. 

to the ſame three an cles: Therefore the two angles ABC, AB. 8 

5 5 are equal to the two angles CBE, EBD; that i is, l to ti 2 

2 ax. 1. right angles. Wherefore, We [ 11 


Cor. If the two ſides of an iſoſceles triangle ADE, 'be pt 4 


nother; for the angles ADE, EDB*, are equal to two rig 
angles a, and AED, DEC, are equal to two right angles d; 9 & 
the angles ADE, AE D, above the baſe, are proved equal 
Therefore the remaining angles BDE, DEC, are equal f: The 
fore, in every iſoſceles triangle, the angles ho the baſe are 


qual to one another ; and, if the ſides be produced, the ang, 2 
below the baſe are likewiſe equal to one another. _ 
rn Or. x. THEOR. # 


F to any right line, and 1 therein; FAS right 1 lines be dun 
from oppoſite points, making the adjacent angles together 1 
. to two right angles, 1. t . lines wall make 9116 Cl 


For, if to any right line AB, and point B therein, hs mw 


the angles ABC, ABD, equal to two right angles; then U. hs 


the angles ABC, ABE, will be equal to two right angles; 1 
8 Ss are equal to two right avgles®; Theretor: f 


* 
* > * 


7 ang. 
7 ar! : 2 


D, n 


O TI 


OF EUCLID. 


11 
60 angles ABC, ABD, are equal to the two angles ABC, Book I. 
ABE. Take ABC from both; then the angle ABE will be e- way 


qual to the angle ABD, a part to the whole; which cannot be. 
q 5 Therefore, &c. 


Cook. Hence two right lines CBD, CBE, cannot have a com- 
mon ſegment as CB; or BD, BE, cannot botli be in a right 
line with CB. 


4 | P R 0 p. XV. T HE OR. 


F tuo right lines mutually cut each other, the oppoſite angles 
are equal. 


Let the right lines AB, CD, mutually cut each other in the 


Point E, the angles AEC, DEB, will be equal; and likewiſe 


1erci 


be cc. cles AED, AEC, are equal to two right angles“: 
ö No "the two angles AEC, CEB, are equal to the two angles AEC, 
| tor "Ing angles CEB, AED, are equal“. ; 


| are equal to two right angles *, and AED, DEB, equal to 
Po right angles, take the common angle AED from both, the 
„ Femaining angles AEC, DEB, will be equal ©. 


EC 


Fa GU 4 48 
gether 


NEC CINE 67 


nien dhe angles CEB, AED, equal to one another. 


14 Cox. 1. Hence, two 13 lines cutting each other: the 
At the ſection are equal to four right angles. 
2. All the angles conſtitute about any point are equal to four 


. gat —.— | 


| For, becauſe the 

ght line CE falls upon the right line AD, the angles AEC, 

For the ſame reaſon the 2 13, 
Therefore 


'TEB, are equal to two right angles *. 


Take the common angle AEC from both, the remain- b A . 


Again, becauſe AEC, e Ax. 3. 


Wherefore, 
Nc. 


angles 


F one 1 le my a triangle be tack the outward 5 wil be 
greater than either of the inward poſt ite angles. 


Let ABC be a triangle, OY one of its icke BC be nde 


to D, the qurward- an fs ACD will be greater than the angle 


e d 
N 15 F equal to EB, and j join FC ; then the two ſides AE, EB, are 
en i; of x equal to the two ſides FE, EC, and the angles AEB, FEC, e- 


es = 


For, biſect AC in Ex ; join Bk, which produce to F; make 2 10, 


ual; ; Thctelors the boles F Gy AB, are 2 3 and the we W. 


12 THE ELEMENTS 


Book. I. ECF, EAB, likewiſe equal® : Therefore the angle 4 ACD : 
greater than the angle BAC. In like manner, if the d 3 


BC is biſected in E, EF made equal to AE, and FC join. 4 | 
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ed, the angle BCG, or AC Da, is greater than ABC; be 
ACD is likewiſe . greater he Bac. Wherefor, 9 


CES 


PROP; XVII. T II E O R. 


IT 0 angles of any triangle, * we ver talen, are, together 
leſs than two right 8 


Let ABC be the triangle, any two angles! in it are leſs the: 
two right angles. 
For, produce BC both ways to D, E; then, becauſe the or 
ward angle ACD is greater than ABC * ; add ACB to = 
then the : angles ACD, ACB, are greater than ABC, ACS, 0 


075 


"BAG, ACS ; but ACD, ACB, are n to two right angles 4 
Thereſore ABC „ ACB, or Ach BAC, are lels than tw. 
right angles. For the fame reaſon, ABE. ABC, are greate: 1 
than BAC, ABC. Vherefore, &c. = 

Cor. Hence, i if a right line fall upon two right lines, making 
the inward angles on the ſame fide leſs than tw] O right angles, 
theſe lines will meet one another on chat 1: 11 de Ty where the angles 
are leſs than right c Ones. 


PROP. XV. THEOR. 


L 1E greater / fide of every Frangh ſubtend; the gre = 


ang gle 5 


Let ABC be a triangle, and the fide AC greater than AB; 
then the angle ABC will be greater than the angle ACB. bi 

For, from the greater AC cut of AD, equal to AB „ join 
DZB; then, becauſe ADB is greater than ACBd, b, ABD is like. 
wiſe greater than AB. and * much greater, "Wheretots 2 
| & c. 1 [ 


PROP. XIE; THEOR. 


HE greater angle of every triangle is ttt by ” 
- Grearer þ ſide, | 4 


OR 


8 3 . gr ml es Io Sor i 


r EFVELTY. 13 


5 In the triangle ABC let the angle ABC be greater than the Book I. | 
* 54; angle BCA; the fide AC will be greater than AB. If not, let WAN 
join. AC be either equal or leſs than AB. If equal, then the angle | 


5 ABC is equal to ACB* ; but it is not®: Therefore AC is not a 
for, equal to AB. If AC is jeſs than AB, the angle ABC is leſs * typ 
* than ACB<; but it is not: Therefore AC is not leſs than AB. © 78+ 
It is thereſore greater, ſince it has been proved neither equal 
1 leſs. Wherefore, &c. 


1 
555 R OP. XX. HE OR. 
Fr I ſides of any triangle, however taken, are greater 
the than the third. 
i . In any triangle, ABC, two ſides of i it, however taken, are 
"pp greater than the. third, viz. AB, AC, greater than BC; AC, 
„, greater than AB; or BC, AB, greater than AC. Fox, 
Wnt Pp. 4 * any ſide, as BA, to D; : welds AD equal to AC?; and? 3. 
* © Join DC: Then, becauſe AD; 18 equal to AC, the angles ADC, 
ho ACD, are equal? ; but the angle BCD is greater than ACD, 'bs. 
.. Mit is, than ADC: Therefore the ſide BD is greater than BC<; roy 
ſs hut BD is equal to BA, AC: Therefore the ldes BA „AC, are 
Gf "eater than BC. Wherefore, Ke. 


PROP. XXI. T HE OR. 


I tuo rigbi lines be e 1 the extreme 1 of one f de 
a triangle, to a point within the ſame, theſe two right lines 
reate | Will be leſs than the ſides of the triangles but contain a e 
el. 


43 From the extreme points of the right line BC; let the two 

4 ght lines BD, CD, be drawn to the point D, HE the ſame; 
"theſe lines ſhall be leſs than the lides BA, AC; butthe angle BDC 
Wil be greater than BAC. 
efore For, produce BD to E; then the two Udet BA, AE, are great» 

Io er than the third fide BE * 3 add EC to both; then BA, AC, are 2 20. 
greater than BE, EC b. For the ſame reaſon. BF, EC, are b, Ax4; 
eater than BD, DC; but BA, AC, are greater than BE, 

M; therefore much greater than BD, DC. But the angle 
BDC is greater than BAC; for the angle BBC is greater than 
90 e; and BEC is greater than BAC : Therefore BDC is c 16, 

if Tach greater than BAC. Wherefore, Kc. SER ES 
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Book I. 
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5 ef, "IP 


g | 22. 


| ſides of the one greater than the angle contained by the correſpoi 


1.4 THE ELEMENTS 


Cor. Hence BD, DC, are not equal to BA, AC, each; 


triangle, it 1s evident from this. 


PROP. XXII. PR O B. 


. ; O make a triangle, whoſe ſides are equal to three given ris}; 


lines, if any two of them, however taken, are greater th 


Let A, B, C, be the three given right lines, any two « 


which are greater than the third. Take any right line bound 


each. Wherefore, it in any caſe it is thought neceſſary to pros 
that part of Prop. VII. when the one point falls within th. 
| i 


* 


A F 


* Wu 


at D, but not bounded at E, from which cut off DF equal to 4 7 


FG equal to B, and make GH equal to C; then, with t. 


center F, and diſtance DF, delcribe the circle DKL; with t h. 
center G, and diſtance GH, deſcribe the circle KLH ; from th 


point K, where the circles cut each other, draw the right line 
FK, KG; then FD is equal to FK“; but FD is equal to 4a 
therefore FK is equal to A. For the ſame reaſon GK is equi; 7 


to C, and FG is equal to B: Therefore the three fides FK, FC 


lines, A, B, C. Wherefore there is conſtitute, &c. 


PROP. XXII. P R O B. 


- , 


. * : 


qual to a given right lined angle. 


Let A be the given point in the right line AB; it is require: I 


to make an angle equal to the right lined angle DCE. 


Aſſume any points D, E, in the right lines CD, CE, and jo! 
DE. At the point A, in the line AB, make a triangle AFG, whol # 
ſides are equal to the three right lines CD, CE, DE* ; then 
becauſe the two ſides GA, AF, are equal to the two ſides CW 
C, each to each, and the baſes GF, ED, equal, the angle 
Af, ECD, are equal%. Wherefore there is conſtitute, &c. 


PROP.XXIV. H E O n. 


7 5 . 8 9 0 . 8 8 : | Re 3p 
| \ T d given point, in any right line, to make an angl: 


CK, of the triangle FKG, are equal to the three given right 5 


2 5 5 


ITF tw triangles have tuo ſides of the one equal to two fades :Þ 


* the other, each to each, and the angle contained by the 115 
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Pro. 
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$a 100 


two e 
un 14 


to AX oy 
th th 
ith th! Pk, are equal d; therefore EG, or BC, is greater than EFe. 
»m th: 
t line 1 
to A. 
 Cquzi. 8 


L, FC 


1 righ 1 


12 99 
7781 * 


f. of the other, the angle that the greater vaſe /ubtends Shall be. 
greater than the other. 


-QUITC 


who: 7 
abel Freatet than the angle ED. 


es ck 7 


; e. t k des of the other; then the baſe that ſubtends the greater 
'a ole of Fine one triangle ſpall be greater than the baſe of the o- TR 
- _ 
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Boon 1. 


i let ABC, DEF, be the two triangles; having the two Gdes 


ba, AC, equa) to the two ſides | 5, DF, each to each, but 


the angle BAC greater than LDF; then the baſe BC will be | 
r tha. "greater - than EF. 


8 For, make the angle EDG equal to BAC, and DG to AC; 


join EG; then the baſes BC, EG, will be equal *. Now, 1ſt, ifs, 4. 

the right Yao EF fall upon EG, then EG will be Foun than 

*EF dz and therefore, BC g greater than EF. 

2. If EF fall above EG, then F 1s a point within Se triangle; 

ereſore the fides DF, FE, are leſs than DG, GE ©; but DG, 1 Ry 
X. 1. 

3. If EF fall below EG, join FG; then DF, DG, are equal a: *. 


Therefore the angles DGF, DFG, are equal! ; and the whole f 5. 


Angle EFG greater than DF G, or DGF, and much greater than 


GF®; but the greater angle i is fubtended by the greater ſides; 8 15. 
hereſore EG Or BC. 1 18 greater than EF. W herefore, Ke. 


R O p. Xxv. T H E OR. 


F two bs have two ,. mes of the one equal to two F des of 
the other, each to each, and the baſe of the one greater than the 


Let the two triangles be ABC, DEF, having the ſides AB, 
C, equal to the two fides DE, DF, each to each, and the 
ta BC greater than the baſe EF; then the angle BAC will be 
It not, it will be equal or leſs. 
Tf equal, the baſes BC, EF, will be equal“; but they are not Þ, : 4. 


% f leſs, the baſe BC will be leſs than EP ©. but it is not o: HN 
angle : i E 24. 


2, &c. oh 


Therefore, ſince the angle BAC is neither equal nor leſs than 
DF, it mult | be greater. Wheretore, KC. 


PROP. XXVI THEOR. 


1 £ F two triangles 3 two angles of the one equal to two angles. 
"RE of the other, each to each, and a fide of the one equal to à ſide of 
be other, either the fide ing between the equal angles, or fubtend- 
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. Ing one of them, the remaining ſides of the one triangle will be eg 
to the remaining ſides of the other, each to each, and the remain 
ing angle of the one equal to the remaining angie Y the other. 


Let the two triangles be ABC, DEF, having the two angle 
ABC, AB, of. the one, equal to DEF, DFE, of the other, 
each to each, : 

1. Let the fide BC be equal to EF, viz. the ſides WIR be. 

tween the equal angles; then the ſides BA, AC, will be qu! 
to the ſides ED, DF, each to each; and the angles BAC, EDE, 2 
equal. For, if the fide AB be not equal to DE, let one of them, | 
as AB, be the greater; from which cut off GB equal to DE, 
join GC; then, ſince GB, BC, are equal to DE, EF, and the 
angles GBC, DE, equal, the baſes GC, DF, are equal; ant pa 
the angles GCB, DFE, equal“; but the angle DFE is equal 
to ACRE: Therefore GCB is equal to Ach, a part to th 4 
whole; which is impoſſible: Therefore GB is not equal to DF, 1 
G 
A 


nor is any fide but AB equal to DE: Therefore AB, BC, ar 5 
equal to DE, EF; the angle ABC, to DEF andthe baſe - AL, A 
to DF 4, 7 
2. Let the ſides AB, DE, which ſubrend the equal angles, be 
equal; if any of the des, as BC, be not equal to EF, let Bo 
be the greater; cut oF BH equal to EF* ; join AH; then, be 
cauſe AB, BH, are equal to DE, EF, ind the angle ABH to 
-DEF, the baſe AH equal to DF, and the angle AHB to | 
DFE» ; but the angle ACB is equal to DFE e: Therefore the 
angle AHB is equal to AC Be, and likewiſe Sreaterf; which 3 


impoſſible. Whereſore, &c. | Wi 
PROP. n ＋ HK OA. F 

5 
L a right line Fall upon two right lines, 1 the alternate iN 
"= angles equal, FRO right lines wil be Parallel. t 


: Let the right line EF fall upon the two right lines AB, C „ 
making the angles AEF, EFD, equal, the right lines AB, CD , mi 
Will not meet one another, whether produced towards B, D, r 

by, C, Let them be produced; and, if poſſible, meet in i 

point G; then EGF is a triangle; the outward angle AEF 3s! 'B 

greater than EGF, or EFG“: but AEF, EFG, are equal“, 

nd likewiſe greater; which is impoſſible: : Therefore AB, CV, C ri 

w:i!] not meet, if produced toward B, D. For the ſame reac: 

tbay will not meet, if produced toward A, C: Wherefore AG, 
CU, are . 5 be 
P R, O ? 


C71. Wi” 


Malu. 1 


nol 
"ther, 


g be. 


equal” 


EF, 


them, 


DE,, 


id the 


3 and) 


equal 


oO the 


DE 


/D 
_" 


ES; | VL 


et BC 
By be. 2 45 
3H to 


IB to 


re the 
lich! 155 


ernatc 


Parallel to CD ad. Again, becauſe the angles BG! I, GH, are ; 
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535 8 . 7 800 l. 
1 PROP. XXVII. HE OX. 


9 F a 1186 Iine fall upon two right lines, making the outward 


| angle equal to the inward and oppoſite, on the ſame ide, or the 


inward angles on the ſame ſide equal to two right angles ; eee 
T He lines ſpall be par allel. 


Let the right line EF fall upon the two right lines AB, CD, 
Wing the outward angle EGB equal to the inward and oppo- 


ſite Gb; or the inward angles BGH, GI, together, equal 
to ty right angles; then AB, CD, wil 11 be parallel. 


AGH 10 hyp. 

: therefore AB b rs. 
Ax. 1. 
equal to two right ones *; but AI, BG, are equal to two right 4 EIS 
angles © ; therefore AGH, BGH, are equal to BGH, GHD ©. e 13. 


For, becauſe the angles EGB, GH, are equal“, 
al to EGB; and therefore equal to GHD e: 


e Take the common angle BGH from both, the remainders AG . 
FI C 


| "ACY : 


GHD, are equal ?; but theſe are alternate angles: 


Therefore f Ax. z. 
. is parallel to CDs. Wberefore, Ke. | ED 


£ 
N 
£5 


PROP, XXIX. NEO R. 


5 FF a right line fall 1 en two parallel lines, the alternate angles 
vill be equal; the outward angle equal to the inward and op- 
7⁰ʃ te, on the ſame fide; and the two inward angles on the fame 


Sa equal to two right angles. 
For, let Er fall upon the two 0 parallel lines AB, CD, the al- 
"tefnate angles AGH, GH, will be equal; the outward angle 


'EGB equal to the inward GHD; ; and the two inward angles 
H, GHD, equal to two right angles. 

For, if the angle AGH is not equal to GHD, let one of 
"them be greater, as AGH; then the right lines AB, CO, pro- 

iced toward B, D, will meet one another in ſome point“; but , FI 


17. 


i), they are parallel; therefore cannot meet Þ ; Therefore ACH! is þ Def, 38. 
, not greater than GHD. For the fame reaſon it is not leſs; 
: Werefore it is equal. 


the E B is equal to GHD d. Add BGH to both; then EGB, a Ax. 1. 


But EGB is equal to AGH e; therefore ce 18. 


H, are equal to BGI, GHD e but EGB, BGH, are equal , a, 3. 


'l 2 wo right anglesf: Therefore BGH, GHD, are equal x to two | 33: 
ht angles. | Wherefor e, Kc. 


185 
9 
4 


0 PROP. 


* 


18 THE ELEMENTS 


PROP. XXX. T HE OR. 


5 


R 1G HT lines parallel to one and the fame right line, are þa : 2 


rallel to one another. 


8 Let AB, CD, be two right lines, each parallel to EF; AB will 
be parallel to CD. _ : 1 
Let GK fall upon them; then, becauſe GK falls upon the 


OE. OO I TIP RU CY e 


parallels AB, EF, the angles AGH, GHF, are equal. A. 
gain, becauſe GK falls upon the parallels EF, CD, the outward 


angle GH is equal to the inward and oppoſite GKD; there. 
fore the angles AGK, GED, are each equal to GHF ; therefore 
equal to one another“: Therefore AB is parallel to CD. 
Wherefore, &c. | 85 | 


P R O P. XXXI. PROB. 


O araw a right line through a given point parallel to a giver. if 
right line. 3 e 


It is required, through the point A, to draw a right line pa. 
rallel to the right line BC. „ | be .” 


Aſſume any point D, in BC; join AD; and make the angle 


4 4. a 3 


DAE equal to the angle ADC; join EA, and produce it to 


F; then the alternate angles EAD, ADC, are equal to one a-“ 
nother ®: Therefore EF, BC, are parallel. Wherefore, &c. 


PRO XXI. THEO R. 
IF one fide of a triangle be produced, the outward angle is eh, 
0 both the inward oppeſite angles; and the three inwar LO 


angles are equal to two right angles. 


Let ABC be a triangle, CD a ſide produced; the outward © 


angle AC is cqual to the inward and oppoſite angles ABC, 


. . 11 
—_— 
8 1 
9 
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IT 


6 


s e 

* ; 8 5 N N 6 | ; 

| 1 CB, BAC® ; that is, equal to two right angles e. Where- Book J. 
fore, &c. — 


Con. 1. Hence all the three angles of any one triangle are b Ax, I. 


equal to all the three angles of any other triangle, either ſepa- 13. 


% 
: 


rately or taken together. 


2. If two angles of one triangle be equal to two angles of a- 
mother triangle, either ſeparately or together, the remaining 
| angle of the one is equal to the remaining angle of the o- 


3. If one angle of a triangle be a right one, the other two 


Ingles are together equal to a right angle. 


4. If the angle included by the equal ſides of an ifoſceles 
triangle be a right one, each of the other angles will be half a 


- Tight one. 3 : 5 
5. Any angle in an equilateral triangle is one third of two 


Tight angles, or two thirds of one right angle, 


6. If one angle of a triangle be equal to the other two, that 
angle is a right one; for, if the fide is produced, the adjacent 


given angle is equal to the other two; therefore each of them are 


le pa- 
angle 
> 1t to 


Ne a- 


„ &c. 


2 7. All the inward angles of any right lined figure make twice 


as many right angles, abating four, as the figure has ſides. 
For any right lined figure can be divided into triangles, the in- 


i” Fight angles. 


Ward angles of each equal to two right angles, and all the 


"triangles together equal to the number of ſides of the figure, a- 
bating two: Therefore all the inward angles will be equal to 
twice the number of ſides, abating four. 1 


x 
= 
= 


38. All the outward angles of any right lined figure are equal 


do four right angles. For all the outward and inward angles 


s equa! 
nwari 


atward 
ABC, 
e toge bs 
alle] tog 
e angle 


qual to 


together are equal to double the number of ſides; but the in- 
ard angles are equal to double the number of ſides, abating 
four: Therefore the outward are equal to four right angles. 


PROP. XXX. THEO R. 


. 1 FI right lines join two equal and parallel right lines toward 
1077 ſame part, theſe lines will be equal and parallel. 

z Let AB, CD, be two equal and parallel right lines ; join 

PC, BD; then will the right lines AC, BD, be equal and 


Parallel; 
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Book I. but theſe are alternate angles : : Therefore AC is parallel 5 


Ab, and likewiſe equal. Wherefore, &c. 


A, 29. 


b 26. 


CA. 


P R O P. XXXIV. THE O R. 


HE oppo te fides and oppoſite angles of every prall. 


giram are 1 and the diameter divides it into tut 


eq nal parts. 


9 


La ABCD be a parallelogram, the oppoſite ſides Al 
o; AC, BD, are equal; the angle CAB equal to BDC, an 2 


ACD to ABD; and the dicmerer BC biſects it. 


For, becauie AB is parallel to CD, and BC falls upon then, 
the angle ABC is equal to BCD. For the ſame reaſon Acc 


is equal to CBD; therefore the two angles ABC, ACB, in th: 
triangle ABC, are equal to the two angles CBD, BCD, i in th: 


triangle BCD; and the fide BC common to both! Therefon N 


the two ſides AC, AB, of the one triangle, are equal to th: 
two ſides BD, DC, of the other, each to each; ; and the ang]: 


BAC equal to BDC, and ACD to ABD. Again, becaul 


the two des , AB, are equal to the two ſides BD, De. 
each to each, and the angle CAB equa! to BDC, the bafc Bc. : 
common: Therefore the triangles are equal; and BC bled: 
the parallclogram. Where efore, KC. 


P R O P. XXV. and XXXVI. THEOR. 


Arallelograms and ir angles, n bitte upon the ſame baſs 
and bet ween the fame parallels, are equal between then: 


| trian gle. 


2 34. 
b Ax. I. 


e Ak. 6. 


d Ax. 2. 
e 34. 
„ 


8 4. 
2 Ax. 3. 


— — —— —— —U A—ꝛ 


ſelves, viz. parallelegram to parallelogram, and triangl: t: © 


Let ABCD, EBCF, be two nn (Fig. 2. eon 


upon the ſame baſe BC, and between the fame parallels BC. 
AF; the parallelograms ABCD, EBCF, are equal. 

For, becauſe AD, EF, are each equal to BCi, they are equal 
to one another b. If the point E coincide with D. (Fig. 1.) each 


of the parallelograms are double the triangle DBC; 8 on 


qual to one another®. If AD is leſs than AE, "ads DE u 
both; then the whole AE is equal to DF 4, DC to AB ©, and hel 
angle FDC to LEAB F: Therefore the triangles FDC, EAB, 
are equals, Take DGE from both; the trapeziums, AD CB, 


Eber. 


FEGC, are cqualb. Add the triangle GBC to both; then teſ 
whole | prealiclogram ABCD erat to the parallelogran | 


: A Broke 
4 FATE 
ny 


21 


all 1 4 br If AD is greater than AE, take DE from both; then Book J. 


the remainder AE will be equal to PDFs, the triangle AE B to WEN 8 


Prec. Add EBCD to both, then the paralleiograms ABCD, 4 A=. 


*EBCE, are equal d: 


So, eie if the Vamterd AC, BF, be . z 
drawn, then the triangle ABC will be equal to FBC i, "Whieere- i 34. and 
Tore, Kc. | Ax. 7. 


fo - Cor. Hence every parallelogram i is equal to a right angled 
my IM P. parallelogram, conſtitute upon the tame baſe, and between the 
Fame parallels; and every triangle conſtitute upon the ſame 
PE baſe, and betwixt the ſame parallels, 1 is half the reCtungle. 
NA . PROP. XXXVI. and XXXVIII. T HE OR. 
1 ACY a I 
in th Arallelograms and triangles, conſtitute upon equal baſes, and 
* . between the ſame parallels, are equal to one another, via. 
0 5 Falles to parallelogram, and triangle fo e 
to the 
: ang: ON Lei the ie ABCD, EFGH, be conſtitute upon 
f De. e equal baſes BC, FG, and between the ſame parallels AH, 
7 G ; the parallelogram ABCB will be equal to EFGH. 
alc BC * P 8 q 
biſed: | For, join EB, CH, the parallelograms AC, EG *, are each 
val to the parallelogram EC *; therefore equal to one ano- a 35. 
tber b. Join AC, FH; then the triangles ABC, HCF, are e- b Ax. 2. 
— qual e. | Wherefore, Kc. 4 34. and 
EE * Xx. 70 
BM f 
5 5 no r. XXXIX. 1 HE O R. 
n baje, 1 | 
2 then: 2 9U JL ian conſtitute upon the Ke baſe, 6 on the Jame 
se Lade, arebetween the fame parallels. 
= 2 Let the mt triangles ABC, 'DBC, be conſtitute upon the 
nſtitute fat me baſe, BC, on the ſame ade ; the right line AD, that 
Is BU, Joins their vertex, will be parallel to BC. 
= If not, draw AE, parallel to BC; join Ee; then the 
e equal fkriangles ABC, EBC, are equal“; but DBC is equal to ABC; a TH 
5 ) each Mhercfore DBC, EBC, are equal, a part to the whole; which® "Pe. 
fore e. Is impoſhble. Therefore no line but AD 1 is parallel to BC. 
D herefore, &c. | 
\D GB, | 7 PRO. 
hen the 1 . ES 
lo -am * * Parallclograms are expreſſed by the letters at the oppolite angles, 


N 
1 
N 


a 36. 
b hyp. 


a 10» 
2 23˙ 
C 31. 


e ar. 
5 Ax, 6. 


triangle ABC is equal to FGE * ; but DGE is equal to ABC 


4 THE ELEMENTS 


RO P. XI. THEOR. 


9UAL triangles, conflitute upon equal baſes, on the f 
lde, are bet tween the fame parallels, 


Let ABC, DGE, be equal triangles, conſtitute upon the 
qual baſes BC, GE, on the ſame fide; then AD is parallel 
BE. If not, ee AF parallel to BE; join FE; then! 
therefore DGE is equal to FGE, a part to the whole; WU. 
is impoſſible : Therefore AD is parallel to BE. Wheref:: 
Ke. | 


PROP. XII. T H E O R. 


2 a parallelogram and triangle be conflitute upon the ſame lu 
and between the fame parallels, the parallelogram will. 
double the triangle. 


Let che parallelogram be ABCD, and triangle EBC, havin 
the ſame baſe BC, and be between the lame parallels AE, BC 


the parallelogram ABCD is double the triangle EBC; jo! 
AC. 


Then the triangle ABC is equal to EBC* but the Dar: alle 
logram ABCD is double the ge ABC >; and thereto: 
double EBC. Wherefore, NC. 


pn O P. XIII. PN O 5. 


& iy conflitute a parallelogram Dd to a given triangle, hi 


ving an _— in it equal ta @ given right lined angle. 


"Lat the giv en twee ha ABC, and dad lined angle D, ; 


is required to conſtitute a parallelogram equal to the give! 


triangle ABC, having an angle in it equal to D. 

Biſect BC in E*; make an angle CEF equal to D b; thioug 
A draw AG parallel to CE ©; and through C draw CG paralic 
to EF e; join AE; then the triangles ABE, AEC, are equal 
and ABC is double AEC ; but the parallelogram EG is doubi 
the triangle EAC e: T herefore the parallelogram EG is © 
qual to the triangle ABC f, and the angle FEC equal to Þ. 
Wherefore, © Ke. 
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2 OP. XLII. T HE OR. | 4 


1 V every n ee the complements that 2 Fe Fa the 
1 | diameter are equal 70 one another 


let ABCD be a parallelogram ; BD its diameter; ; the parts 
z E which BK, KD, the diameters of the parallelograms HK&FD, 
CK; the remaining parallelograms AEK UI, EKG, its 
@mplements, are equal to one another: 
Vor becauſe DB is the diameter of the . ABCD, 
the triangles ADB, DBC, are equal *. For the ſame reaſon, 2 348 

e triangle HKD is equal to DFK, and EBK to BKG; where- 
bre the triangles HKD and EKB are equal to DFK, BKG, b. h Ax. 2. 
Take HKD, EKB, from ADB, and DFK, BKG, from DBC, C Ax 3. 
there remains AEKH equal to Koche. Wherefore, wer 


IR) 
"X58 
34 


rn O P. XIV. PROB. 


0 apply a parall-lbgram 70 a given right fine equal to a given 


35 triang! having an 2 in it — 40 4 given right — 


; It is required, upon the given right line AB, to make a parat. 
logram equal to a given triangle Ki having an angle in it e- 
qual to a given angle D. 
Nake the parallelogram FGBE agial to the triangle C, his 
dug the angle EBG equal to D *; put BE in a right line with a 42. 

AD; and produce FG to H ; through A draw AH parallel to 

CB, or FE; join HB. Now, becauic the angles EFH, FHA, 

pe cqual to two right angles b, d, the angles EFH, FHB, are leſs b 175 

han two right angles; then FE, HB, being produced, will meet 

n ſome point* which let be K; through which draw KL, ,, ox; 

parallel to FH; and produce GB, HA, to M, L; wherefore 

HLK is a parallelogram, whoſe diameter is HK; and whoſe 

omplements FGBE, BALM, are equal d; but FGBE, was d 43. 


hade equal to C; and the angle EBG equal to D; 


therefore 
ALM is equal to C, and the angle ABM * equal to D. e 15. 
Tderefore, Ke. EN 3 „„ e 


R O b. XIV. PROB. 


0 make a parallelogram equal to a given right lined figure, 
having an angle in it equi to a given right lin od angle. 
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PRO r. XLII. T H E O R. 


| P. every right , triangle the ſquare er e upon the fa 4 
fubterding the right angle is — 70 the /quares Cl the ſides cue 


Le: 


training the right angle, 


ook I. It is required to make a parallolegram equal to a given rig | Let 
— lined figure ABCD, having an angle in it equal to the riz 2in WC { 
| lined angle E: Join DB, and make the parallelogram FH es 
qual to the triangle ABD*; the angle FRH equal to E. ul ge ſq 
on the right line GH make GM equal to DCB, and the nol rou; 
44. HM equal to E“; then FM is the parallelogram equal if N. 
„ h. 
For, becauſe FH i is a parallelogram, the angles FKH, GH 3 righ 

e 29. are equal to two right angles“; but the angles GIM, FK ite 
are each equal to the angle E; therefore equal to one another th, 

Add GH K to both, then the angles GHM, GHK, are equi D, 
| to FRH, GHK, that is, equal to two right angles; theretorWecre! 
d 14. KHM is a right line a. For the ſame reaſon FC is a rig logr 
1 line d; but FK, LM, are each parallel to GH; therefore pi * Ci 
e © 30. and rallel to one another ©, | Wherefore FM is a parallelogram {val 
 eonftru. qual to the right lined figure 1 and an angle FK M equi C. 
to E. Wherefore, &c. | , 

Cor. Hence a parallelogram may be made equal to a give 

right lined figure of any number of fides ; for a parallelograni 
can be made equat to any triangle upon any given right line, 

PROP. xlvr. PROB. 1 7 

754 

Te. deſeribe a Jquare upon, a given right line. Le 

the 

It 18 re uir ed 9 1 * gle 

* * quire to deſeribe a ſquare upon the given ri ght laß © 

From the point A: in the given DEP line AB, draw the peri gc, 

air. pendicular AC*; cut of AD equal to AB b; through D draw AC 
| » N DE parallel to AB*®, and BE parallel to AD; then ADEB is | 1). 
d 34. Parallelogram, the oppoſite ſides of which are equal d; that ie 
e by conſtr. DE equal to AB, and BL to AD; but AD is equal to AB*; 0 
therefore the four ſides are equal to one another. But " 
29 angles ADE, BAD, are equal to two right angles“; and BA [ 
d 2 right angle; therefore ADE is likewiſe a right angle Hua 
„diu the pppolite angles of every parallelogram are equal'F 1 
S Def. zo. Therefore ADEB 1 is 2 ä W herefore, & c. © 


OF EUCLIU. =! 


ci Let ABC be a right anfled triangle, the ſquare of the fide Boo 1 
zi C ſubtending the right angle is equal to the ſquares of the 

es BA, AC, containing the right angle. Upon BC deſeribe 

In je ſquare BDEC *, upon BA, AC, che ſquares BG, AK; 2 46. 
rough A draw AL parallel to BD, or EC; join AD, FC, b 3 

| JK, AE. 


uv Then, becauſe BAC, BAG, are each right angles, GC is 
right line“. For the ſame reaſon BAH is a right line; like- e 14. 

Wi: the angles DBC, ABF, are right angles“; add ABC to 

8 dth, then the whole angle FBC is equal 0 ABD 4% and AB, 4 Ax. . 

, are equal to FB, BC; and the angle FBC to ABD; 

0 Perefore the triangles ABD, FBC, are equa! ©; but the paral- e 4. 

ig logram BL is double the triangle ABDe, and BG is double f ar. 

E BCf, or ABD; therefore the parallelograms GB, BL, are 

Hual s. For the ſame reaſon LC is equal to CH; but BL, 8 Ax. 6. 

N C, are equal to the ſquare of BC; therefore the ſquares of 

E Ja, AC, are equal to the ſquare of BC. Wherefore, Kc. 


© 0 P. XVII. T HE O R. 


-- F the ſquare deſc ribed upon one 4 of the fides of a triangle be e- 
E qual to the ſquares of the other two ſides, the angle contained 
theſe two M2 des is @ right angle. 


Let the ſquare of the fide BC of the triangle ABC be equal 
te the ſquares of the ſides BA, AC, the 59 5 BAC 1 is a right 
5 : For, let AD be 8 om the pales A, at right angles* „ to a 11. 
pet C, and equal to AB; join DC. Then, becaule the angle 
raf Ac is a right one, the ſquare of DC is equal to the ſquares. 
is WW DA, AC. But DA is equal to AB, and AC is common; b 4. 
* erefore the ſquares of DA, AC, are equal to the ſquares of 
B*; A, AC; but the ſquare of BC is equal to the ſquares of BA, 5 
ro or of DA, AC: Therefore the ſquare of BC is equal to e Conf; 
e {quare of DCs; d; therefore BC is equal to DC; but BA is q Ax, x; 
gle Wal to AD, and AC common; therefore BA, AC, are equal 
1a DA, AC, and tlie baſes BC, DC, equal ; therefore the 

mole BAC is equal to the angle DAC. But DAC! is a right e 8. 
Pele; therefore BAC is a r) ght 1 had Wherefore, Kc. ; | 
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| Book u. el 77 VE R v right angled parallelogram i is ſaid to be contain pgle 


Aa 11. 1. 
b 3. 1. 


c 31. 1. 
d Conſt. 


are about the diameter, together with the denen ene 18 calle 
A gnomon, 


"= there be two right lines, 3 one of them divided . 16 


equal to A; the reQangle DL is contained by A, DE ; 


THE 
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35 0 UK II. | | Patan 
„ | | uare 
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D 1 FIN NS, bole 
- | „„ zal to 

I. | D, 4 


ed by two right lines conunng the right angle. ; th 


In every oaralleloaram, either of the two parallelograms tha 


PROP.L T HE OR. 


* number of parts, the rectangle contained by the whsle, and d 
vided line, is equal to all the rectangles contained by the whi 


Ba 
line, and the ſeveral parts of the divided line, A 
Z Let A; BC, be the two tnt lines, one of which, viz. Bl . 
18 divided into any number of parts, as D, E; the rectang ow 


contained by A, BC, is equal to the reftangles contained by / 
BD; A, DE; A, EC. 5 
| For, from the point B draw BF, at right angles, to BC' 
make BG equal to Ab; through G draw GH parallel to BC 
and through the points D, E, C, draw DK, EL, CH, each 
rallel to BG. 

The rectangle BK is that contained by BD, BG; for BG! 


) 


tail 


OF EUCLID. 


PROP.H. T H E O R. 


ie whole line. 


27 


H by A, EC; for DK, EL, CH, are each equal to BG ©, that Book II. 
, equal to A; but the rectangle BH is equal to the rectangles =. 
K, DL, EH; and BH is contained by A, BC; therefore the e 34. 5. 

angle by A, and BC, is equal to the rect 


| angles by A, 
D; A, DE, and A, EC, Wheretore, &c. 


F right line be any how cut, the rectangles contained by 
the whole line, and each of the ſegments, are equal to the ſquare 


Let the right line AB be any how cut in C, the rectangles 
dntained by AB, BC, and AB, AC, together, are equal to the 
uare of AB. Upon AB deſcribe the ſquare ADEB * 
draw CF parallel to ADÞ, or BE; then, becauſe AD is e- b 31. 1. 
pal to AB®, the rectangle under AD, AC, is equal to the rec- 


thro” a 46. 1. 


ole under AB, AC; and the rectangle under EB, BC, is e- 


; that is, the ſquare AE. Wherefore, &c. 


p R O P. III. T H E O R. 


bal to the rectangle under AB, BC; but the rectangle under 
D, AC, that is, the rectangle AP, together with the rec- 


pele under EB, BC, that is, CE, are equal to the ſquare of 


Fa right line be any how cut, the rectangle under the whale 
line, and one of the parts, is equal to the refangle under the 
parts, together with the ſquare of the-firſt mentioned part. 


{quare of CB. Wherefore, &c. 


der theſe parts. 


Noa IV. THS:0R 


et the right line AB be any how cut in C, the reQangle 
er AB, BC, is equal to the rectangle under AC, CB, to- 
er with the ſquare of BC. Upon BC deſcribe the ſquare 
DE *; produce ED to F, and draw AF parallel to CD or a 46. 1. 
.; the rectangle. under AB, BC, that is, AE, is equal to the 
Hanges AC, CD 15 that is, the rectangle under AC, CB, and 


Fa right line be any how cut, the ſquare of the whole line is e- 
qual to the ſquares of the tu parts, with twice the rectangle 


Let 
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Book II. Let the right line AB be any how cut in G the ſquare <þ ” 


We AB is equal to the ſquares of AC, CB, and twice the i 


under AC, CB. 
For, upon AP deſcribe the ſquare ADEB; through (| . 7” 
draw CF parallel to AD, or BE; draw DB, cutting CF in CY - 
through which point draw HGK parallel to AB, or DE. (Tha 
| the £toure is ſaid to be conſtructed.) Now, ocaule ABis equi ger 
a:$. 1 8 AD. the angle ADB is equal to ABD, and the angle C 4 J 
b 29 1. to AUB®; therefore the angle CBG is equal to CGBe; then 
c Ax. 1. 1. fore CG is equal to CB* ; "therefore CGKB is equilateral W I 
a 2-6 1. but the angles BCG, CBK, are equal to two right angles®, 1 ; 
b . . is a right angle f; ; therefore BCG is likewiſe a rig 
angle; therefore all the angles are right ones ©; and CGK T 
g Def, 30, a ſquare s, For the fame reaſon HF is a ſquare. But chen 5 


la- 
. I, tangles AG, GE, are equal“; and AG is the reCtangle und 5 
e A0.CÞ; "Tow CG ; is equal to CB; but the ſquares HF, Ci Rua 


with the tectangles AG, GE, make up the ſquare of AB: Tua; bj 
fore the ſquare of AB is equal to the ſquares of AC, CB, af 2 F 
twice the rectangle under AC, CB. Wherefore, &c. Fe 
Con. Hence every parallelogram about the diameter mf % 
ſquare i is a e ” 


PROP.V. THEOR. 


F a right line ze cut into two equal parts, RED into two une 7 * 
parts, the rectangle under the tuo unequal parts, toget 4 
with the ſquare of the intermediate ports are equal. to the Hau 
of half FRE line. ; 4 t 


Let the right line AB 5 cut equally 3 in aC, and 3 = 

D, the rectangle under AD, DB, together with the ſquare by L 

CD, are equal to the ſquare of CB. AB, 

For; upon CB deſcribe the ſquare CEFB; conſtruct the he 

gure, and produce OL to K; ; and tarough A draw AK para 10 
CC ure 
. Ts parallelograms AL; co, are equal 55 oh CH is eq ICE, 


bp 43. 1. to HF b; add DO to both; then CO is equal to DF ©; thereſt Pnor 
a 53 1 1. AL is likewiſe equal to Pra; : add CH to both; then the HK 


© * "tangle AH is equal to the gnomon LDF; add LG, that is, WF! 
Cor. 4. ſquare of CDe, to both; then the rectang le AH, "that is, B, 
| rectangle under AD, DB, with LG, F is, the ſquare of U 


are equal to the gnomon LDF, and LG; that t is, equal 
 ſquareof CB. — *&6 


P R © 


OF EUCLID. 29 


. BE "FTE RE Book II. 


h Mera right line be divide d into equal parts, and another line add- 
Oi = do it, the rectangle contained by the whole and added line 
Wh one fide of the rectangle, and the added line for the other fide, 
qui Lerber with the ſquare of half the line, are equal to the W of 
Op . half and added line, as one ſide of the Me. 


a Let the right line AB be biſected in C, and BD added to it, 

2 il . : rectangle under AD, DB, together with the ſquare of BC, 

rie re equal to the ſquare of CD. 

G 5 Sa the ſquare CEF D; conſtruct the figure; and com- 

e leat the parallelogram under AC, CL. 

__ | Then the parallelograms AL, CH, are equal '; but CH is e- 36. r. 
on Eual to HF b; add BM to both; then CM is equal to BF; add b az- 1. 
hee to both; then AM is equal to the gnomon CMG. To 

» any ori add LG. that is, the ſquare of CB ©, then AM, LG, are e Cor. 4. 

kk Equal to the gnomon CMG, and LG; that is, the rectangle _—_ = 

aher AD, DB, for DM is equal to DB, together with the ji 
| 5 ws CB, are equal! to the quare of CD. Wherefore, &c. i 


PRO f. vn. THE OR. 


Fa right "0 FD any. how cut, the ſquare of the whole line, and | 
fy one of the parts, is equal to twice the rectangle contained 
£ the whole line, and GE N a with the ſquare of the o- 

: her part. 


arc Let the right line AB be any how cut in n C, the ſquares of | 
IB, BC, are cqual to twice the reviangle. under AB, BO, and 

the he ſquare of AC. 

ar Upon AB deſcribe the ſquare ADEB =, a_d 8 the fi- 0 8. 1. 4 
Naeure; then, becauſe the rectangle AF'is equal to CE®, and AF, d aye! 8 

5 eq CE, together, are equal to twice AF, that is, equal to the gno- 
erelgmon AFK, together with the ſquare 'of CB, that is, CF ©; add e Cor. 4. 
he HK to both; then twice AF, and HK, are equal to the gnomon 
is, AFK, and the ſquares of AC, BC; that is, to the 8 8 of 

is, AB, BC. Wherefore, oh 8 
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WY PRO P. VII. THEO R. 


1 a right line be cut into two parts, far times the refang!: 4. 
under the whole line, and one of the parts, together with the 3 
ſquare of the other part, are equal to the ſquare of the whole line, Pf 


and the firſt part taken as the fide of the parked 


Let the right line AB be any how cut in C, four times the 


rectangle under AB, BC, together with the ſquare of AC, are 1 
equal to the ſquare of AD; ; that is, AB produced to D, ſo that | 


BD equal BC. Upon AD deſcribe the iquare AEFD, and 


conſtruct the double figure. Then, becauſe BN, GR, are 


a Cor. 4 Tquares*, and CK, BN, are equal parallelograms b; but the ſides MM. 


def. 30. 1, 18 4 ſquare; therefore CK, BN, GR, KO, are each ſquares; 


but they are conſtitute upon equal right . ; therefore equal 
to one another, and, together, quadruple KC. But the rec- | 
RO Tags AG 1s equal to MP d, and PL to RF; but MP is equal {MF 
£ 43. 1. to PLf; therefore the four rectangles are quadruple AG; 
190 the four ſquares and four rectangles quadruple the rec- 


tangle AK, that is, the rectangle under AB, BC; add the 
ſquare XH, that is, the ſquare of AC; then four times AK, that 
is, four times the rectangle under AB, BC, together with the 
ſquare of AC, are equal to the ſquare of AD. Ras 
QC. 


R O P. IX. T HE O R. 


12 2b. line be cut into two equal parts, and into ts unequal 
parts, the ſquares of the two unequal parts are double the ſauarc 
C the half line, and double . . ef the intermediate part. 


Let the right line AB be cut equally i in C, and n i in 
D, the ſquares of AD, BD, are double the e of AC, 
5 

For, through C draw CE, at right angles, to AB, and equal 
to AC, or CB; join EA, EB ; through D draw DF parallel tc to 
to CE, and FG through F, parallel to AB; join AF. 


1. right angle, the angles AEC, EAC are ch half right angles *, 
and the ſquares of AC, CE double the ſquare of AC; but the 
b 47% ſquare of A is equal to the ſquares of AC, — 53 ; therefore 

double 


Then, becauſe AC is equal to CE, and the angle ACE 


ZE Ch, BK, are equal, and CBE is a right angle, for it is equa] 2 
8 29. 1 * 40 BDN&; therefore CK is a ſquare d. For the ſame reaſon, KO 


OF EUCLID. 31 


L Eo uble the ſquare of AC. For the ſame reaſon, the angles CEB, Boox II. 

1 BC are each half right angles; but the angle EOF is a right . 

1 angle e; therefore GFE is half a right angle“; therefore the ſides 29. 1. 

EG, GF are equal d; but the ſquare of EF is equal to the ſquares d 6. r. 

-4 Fed, GF, or double the ſquare of GF or CB e; but the ſquar es e 34. I. 

pf AE, EF arc equal to the ſquare of AF, for the angle AEF is 

7 - right angle; but the ſquares of AE, EF are double the ſquares. 

3 pf AC, CD ; therefore the ſquare of AF is double the ſqua res 

} f AC, CD; "bit the angle DEFB is half a right angle; for it is e- 

a ual to CEB c, : thereſore, DFB, DBF are cach half right angles; 
tbercfore FD, DB arc equal ; but the ſquare of AF is equal to 

the ſquares of AD, DF, or DB; therefore, the ſquares of AD, 

: PB are double the Fquares of AC, CD. Wherefore, &c. 


11 EFMU 1 A + 16 Vo 


x F a els line be cut into two equal parts, and another Fett 
line added to it, the ſquare of the whole and added line 
. $ mu as one line, and the ſquare of the added line, are double the 
5 /quare of the half line, and double the ſquare of the _ and added 


1 line, taken as one line. 


c* 
16 3 
Let he right line AB be biſeted i in C, and BD added to it, 


Z The ſquares of AD, DB are double the ſquares of AC, 
7 For, from the point C, draw CE ele to AB, and 
$ equal to AC or CB; join AE, EB; through E, draw Jy pa- 
rallel to AD; and through D, draw DF parallel to CE. 
= Becauſe AC is equal to CE, and the angle ACE a right an- 

| ele, each of the angles AEC, 'EAC are half right angles and 
FP Wherefore the ſquare of AE is equal to the ſquares of AC, CE 
Wor double the ſquare of AC** For the ſame reaſon, CEB, CBE "9087 
gare each half right angles; therefore AEB is a right angle ; but 
3p angles FEC, ECD are equal to two right angles b, and ECD b 29. 1 
Wis a right angle; therefore CEP is likewiſe a right angle; there- 

ore CFis a rectanglee; ; therefore, the angles DFE, FEC are equal . Pef. f. 
F to two right angles b; ; therefore, DEF, FEB areleſs than tworight 
© angles d; therefore, FD, EB will meet one another, which let be 
in G. Bur CEFi is a rightangle, and CEB half a right angle; there- 1. 
Wore, FEB is half a right angle, and EGFis likewiſe half a right an- 
I Isle; therefore, EF is equal to FG ©, and the ſquare of EG equal e e 6. 1. 
to the ſquares of EF, FG *, or double the ſquare of EF, or CD; 
be Ittderefore, the ſquares of AE, EG are double the ſquares of AC, 
leb ; but the ſquare of. AG is equal to the ſquares of AE, E G, 
and 
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Hoon: In and likewiſe equal to the ſquares of AD, DG ; for the angle : Nic 


a 46. I. 


Oo 


c Conſt, 


4 47. 1. 


a 12. 1. 


ME DK 


ſquare of the 8 8 part. 


the ſquare of EB is equal to the ſquares of BA, AE d ; therefor! F 


are equal to the ſquares of BA, AE. Take the ſquare of AE fron t 
both, there remains the rectangle under CF, FA, that is, t 
rectangle under CF, FG, that is, FK, equal to the ſquare 
Ab. Take AK from both, there remains FH equal to HD; buM 


BH, for BD i is equal to AB. Wherefore, Kc. 


| 4 des containing the obtuſe angle, and that part of the fide prod = 
_ ced, lying betwixt the obtuſe . and n let Jo ma 4 
the oppoſit ite angle. i 153 


Auges the fide CA till it meet the peopendicular BD, let fal 
from the point B.. The ſquare of BC is greater than th 


AEC, and AD are each right ones; therefore: the ſquares 9 0 4 5 ec 


AP, DG, or DB its equal, are double the [quares of AD, cl 
Wherefor e, &c. . 


PROP. XI. P ROB. 


10 cut a given right lime fo, that the 1 contained n 
der the whole line, and one 4 the . be equal to 


Upon any given right line, as AB, deferibe the find £ a 
ABDC* ; biſect AC in E; join EB, and produce EA to F; mau 


— 


EF equal to EB; upon AF, deſcribe the ſquare FGHA, and + 
produce GH to K; then AB! is ſo cut in the point H, that M 


rectangle under AB, BH is equal to the ſquare of AH. 6 
For the rectangle ander FE, FA, together with the ſquare by 
AE, is equal to the {quare of EF b; but EF is equal to EB ©, au 


the rectangle under CF, FA, together with the ſquare of AIM 


FH is the ſquare of AH, 'and HD the rectangle under AB 'F 


rn o r. Xl. I HE On. 


Nevery obtuſe angled triangle, the fquare of the fide abend i 
the obtuſe angle, is greater than the ſquares of the ſides coi 
taining the obtuſe angle, by twice a rectangle under one of i 


Let BAC be the eds angle of the 1 ABC; ps LM 


ſquares of BA, AC, by twice the rectangle under Ca 
AD. 
For the ende of BC is TY to the ſquares of BD, DC? 


but the ſquare of PE, is equal to the ſquares of DA, AC, an 
tie 


< 
1 20 

vy 
] 


Au herefore, Ke. 
n 5 


* every acute angled 8 the ſquare of the fide Labern + 195 


conlf f 


thi 
e 0 
bu 
A 


Fic the rectangle under AD, Ace, e; but the ſquare of AB Book II. 14 
; 8 equal to the ſquares of BD, DAd; therefore the ſquare of LY 
| L 0 is equal to the ſquares of BA, AC, and twice the rectangle © 4- 


\ 0 acute angle, by twice a rectangle contained under one of the 
1. 22 abort the acute angle, and that part of the fide lying between 
Ve acute angle and the PHF PODS tet ac From the op poſite 
1 , ws | 


OF EUCLID, 1 


Lader DA, AC; therefore the ſquare of BC is greater than * . 
Wc ſquares of BA, AC, by twice the rectangle under DA, AC, 
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R O P. XIII. 'T 1 EO R. 
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the acute angle, is leſs than the ſquares of the jide containins y 


Let B be an acute angle in the triangle ABC; from the _ 
© A let fall the perpendicular AD*, cutting BC i in D; a 12. 1. 
e ſquare of AC is Jeſs than the 8 of AB, BC, * twice 

he rectangle under CB, BD. 

For the ſquare of Ae! 18 equal to the ſquares of AD, De b; b 47. 1. 
Ind the ſquare of AB is equal to the ſquares of AD, DB „ 5 
gut the fquares of BC, BD, are equal to twice the rectangle | 
Wander „ together with the ſquare of DC ©; therefore the c. 
Huares of 'AB, 'BC, are equal to the ſquares of AD, DC, and. 

Grice the rectangle under CB, BD; but the ſquare of AC is e- 

Yo to the ſquares of AD, De; 3 therefore the ſquare of AC is 
bis than the ſquares of AB, BC, by twice the rectangle under 
5 BD. Therefore, &c. | | 


PROP. XIV. P RO B. — 


9 make a ſquare equal to a given right e 


Make the re ctangle Bcbr equal to a given right kd” 
pure A*; If BE be equal to ED, then BCDE is a ſquare za 45. | 
bd what was required is done, If not, produce BE eFH; 

Jake EF equal to ED, and biſe& BF in Gb, with the center b 10. L. 
„ and diſtance GB, deſcribe a temicirele BIF; ; produce DE 
U, and | 6 Joun GH,” 


Then 


Boox II. Then the rectangle under BE, EF, together with t ; 
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La ſquare of GE, are equal to the ſquare of GFe, or GH a; bt 


e 5. 


the ſquare of GH is equal to the ſquares of GE, EH 


d Def. 15. therefore the rectangle under BE, EF, together with t 


Mes 


ſquare of GE, are equal to the ſquares of HE, EG. Tali 
the ſquare of GE from both, and the rectangle under BI 
EF, that is, BD, is equal to the ſquare of EI. Where £ 
| fore, &c. | 7 : . 45 
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BOOK m 


DEFINITIONS. 


1 . 

| | QU A 1. circles are fuch whoſe diameters are equa | Book III. 
A tied line is faid to touch a licks: when drawn to the fame, 8 85 

4 and being Produced, does not cut the circle. 


II. 


Circles are ſaid to touch each other, which, meeting, do not cut - 
one another. = 
mm — 


| Right lines? in a circle are ſaid to be equally diſtant from the 

center, when perpendiculars drawn from the center to each 
of them are equal, and that line upon which the oreatelt. 
perpendicular falls is the leaſt line. 
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Definition 1 9th, 1. . 
; VI. 
An angle of a en is the angle contained by the right line 
| and circumference of the circle. | 
5 
| An angle ! is ſaid to be in a ſegment, when right lines are drawn 
from ſome point in the circumference to the ends of that 


Bug which is the baſe of the egment, which lines c contain che 
. Ce KEW] . 
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ach t 
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Cor 
nly in 


Boox III. VIII. 


hut, w hen the right lines containing the angle do receive an 
part of the circumference, then the angle is ſaid to ſtand wpcr 

that circumference, | 
2 = 


A or of a circle is that figure which 1s contained by two 


right lines, drawn from the center, and the circumference be 

tween them. | : F, iu 
Xo = 
Similar ſegments of circles are thoſe which include equal angle: 1 rl, 
or whereof the angles in them are equal. Wig ics, 
1 Let 
PROD. 1. FEN G B. Wie cen 
| | | | entre, 
5 | 1 the 

T O jind the centre M a circle. Pg. 


For, 
dual to 
p BF, 
BFE i 


Required to find the centre of tne given circle ABC. 
5 Draw in it the line AB, which biſect in Da, by the right line 
b 11. 1. CD at right angles to ABÞ, and produce CD to E; bilect EC 
in F; which point is the centre of the circle ABC. | 
If wot; let G be the centre; join GB, GA, GD; then, be- {Wit a 
cauſe AD is equal to DB, DG is common, the baſe AG is e., an 
e def. 15. 1. qual to Ghe, and the angle ADG to GDB; therefore, each of Wi an 
d 8. 7, them is a right angle; but FDB is a right angle; therefore, DAY 
DB ͤ is equal to FDB, a part to the whole, which 1s impoſ- hereſo 

e Ax. 9.1. ſiblee; therefore, no point but F can be the centre. Where— 

{ore, Kc. X 

Cor. 1 if, in a circle, any right! line cut another right 

line into two equal pa rts, the centre of the circle will be in that F tue 


line which cuts the other into two equal parts. ro 
PROP. H. FHF ON. Let 
| | Jo ara 


F any io pou its be aſſumed in the circumference of a circle, the 
98 right ii ne joining bein, eee eee 2 circle. 
Let the circle be ABC, A. and B the points in its circumſe. 
rence, the right line AB, joining theſe points, will fall within 
ar, the circle. Find D the centre of the circle* ; join DA, DB, 
and draw DF, cutting the right line AB in the point E ; then 
beef, 15.7. the right lines DA, DB, DF, are equalb. But DF is greater 
c Ax. 9. 1. than DEe; therefore, DA, DB, are likewiſe greater than DE; 
but DB, DA, reach the eircumlerence; therefore DE does * 
Jeae 
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7 [ 2 


ach the circumference; therefore the right line AB is within Book III. 
e circle. Wherefore, &c. "= A 
Con. Hence, if a right line touches a circle, it will touch it 

ny in one point. Fs | 


Wh” - 
= 

1 

* 


F R 6 P. m. 1 H E 6 R. 


E, iu a circle, a right line be drawn through the centre, cutting 
another line not drawn through the centre, into two equal 
ais, it ſhall cut it at right angles ; and if it cut it at right 


angles, it ſpall cut it into two equal parts. 


Let ABC be the given circle, CD the line paſſing through 
Ke centre, cutting the right line AB. not paſſing through the 
entre, into two equal parts, it will cut it at right angles; and 
che angles AF E, EFB, be right angles, AF will be equal to 


For, find the centre E; join EA, EB; for, becauſe AF is e- a r. 

qual to FB, and FE is common, the two ſides AF, FE, are equal 
r, FE, and the aſe AE equal to EBD; therefore, the angle b def. 15. r. 
Ak is equal to EFBe, and each is a right angled; therefore, f RE - 


DD cuts the right line AB at right angles. If EFA, EFB, are 1. 
icht angles, AF is equal to FB; for, becauſe AE is equal to 


1 
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>, and EF common, the two ſides AE, EF, are equal to BE, 1 0 'h 
, and AFE, EFB, right angles*, and the angle EAB equal to f 5. 1. bo 
» WA ; therefore, the remaining angle AEF is equal to FEB5 z $ Cor. 32. 1 
{. MWerefore the baſe AF is equal to F BB. Wherefore, &c. 1 80 * 4 4 

1 


P R O P. IV. T HE O R. 


„„ 4 


SGT I CO 


[F two right lines are drawn in a circle, neither of them paſſing 
through the centre, they will not mutually biſect each other. 
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Let two right lines AC, BD, not paſſing through the center, 

e drawn in the circle ABCD, cutting each other in the point 

, they will not mutually biſect each other; for, if poſſible, let 

E be equal to EC, and BE to ED; find the center F, and join 

E; then, becauſe FE, paſling thro' the center, cuts the right 

ne AC, not paſſing through the center, into equal parts, the 
neles FEA, FEC, are right angles* ; and, becauſe FE biſects BD, a 3. 
B, MF is a right angle“; therefore, FEA is equal to FEB, a part 

en the whole, which is impoſſible ; therefore, AC, BD, do not 
er utually biſect cach other. Wherefore, &c. 4 
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Boox III. PROP. v. THEO n. 
J two circles cut each other, zhey cannot have the fan 
center. ä | 


Let the two cldles ABC, CDG, cut each other, they Canna 
have the fame center. 
It poſſible, let E be the center of both, draw CE to the poin 

of ſection C, and EFG through any other point; then, becau 
a Def. 15. Þ is the center of the circle ABC, EC is equal to EF* ; and, Mere! 
1. cauſe E 1s the center of the circle CDG, EC 1s equal to 0 Frigh 
b Ax. 11. therefore, EF is equal to EGd, a part to the whole, whichi _ 
impoſſible; wherefore E is not the center of both. Wierer 8 5 
int 
FEC 
Ne ca: 
Wat p- 
ich 


PROP. v. THEOR 


F two circles touch each ether inwardly, they have nit t 
— fame center. 


Let the two circles ABC, CDF, touch each other inwardly] 1 
the point C, they have not the ſame center. If poſſible, let! 
be F; join FC, and draw FB through any other point. 

. Tnen. becauſe F is the center of the circle ABC, CF is equi 
2 def. 15.1. to FB *; for the ſame reaſon CF is equal to FE; "therefore Ml 


F a 5 
dra: 


ling 
b ax. 2. j equal to FBÞ, that is, 2 part to the N which i 18 apa | we 
Wherefore, &c. . that, 
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PROP. vn. THE on. 


. 2 ſome point is taken in the diameter of a circle, which is u 
. the center, from that point if ſeveral right lines are draun! 
the circumference, the greateſt of theſe right lines is that part! 
the diameter in which the center is, and the remainder of the du 
meter is the leaſt ; of the other lines, the neareſt to that paſin 
through the center is greater than that more remote ; and, on call 
/ deof the diameter, only two right lines can be drawn ron thal 
| Hoint to the circumferer ce equal to one anether. „ 


Let ; 
DE, D 
nes D 
great 
he Co! 
s tha 
ght 11 
x or 


I; dr; 


Let F be a point in the Santas of the dives ABCD, whie 
is not the center, and from it be drawn FA thro” the center, an 
FB, FC, FG, any how to the circumference, FA is the geen 
eſt line, TA is greater than ED, FB greater than FC, FC ven 
0 
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aan FG, and FD the leaſt. And from the point F only two pg... III. 
Int lines can be drawn equal to one another on each fide of 
: ameter; for, find the center E; join BE, CE, and GE. 

en, becauſe E is the center of the circle, E. A is equal to EB; 

Wd EF to both; then AF is equal to BE, EF; but BE, EF, Are 

cater than BF*; therefore AF is greater than BF; but BE! is a 20. 1. 
5 Wa! to CE, and EF common; therefore BE, EF, are equal to 

F, EF; but the angle BEF is greater than CEF; therefore, the b Ax, 9, 
10 Bp is greater than CFS. For the ſame reaſon CF is greater e 24. 1. 
af; likewiſe the two ſides GF, FE, of the triangle GEF, 

n greater than GE, that is, than ED; take EF from both, 


* 
* 


t right line, and FD the leaſt. 

W Laſtly, on each fide of the diameter, from the let F only 

i tk o right lines can be drawn equal to one another; for, at the 

Pint E, with the right line EF, make the angle FEH equal 
FEG, then the baſe FH is equal to Ge. If: any other right e 4. 1. 
he can be cqual to FG, let it be FK, that is, a line nearer to 

Wat paſſing through the center, equal to one more remote, 

ich cannot be. Wherefore, 6 


J 


ile 


i n P. VII. 1 HE OR. 


F a point be taken without the rircle, and from it right "IPO be 
5 wn, one of which paſſing through the center, and the other 
ling Upon the concave part of the circumference, the greateſt of 
% lines ig that paſſing through the center ; and the line nearer 
that, paſſing through the center, is greater than that more re 
. of thoſe falling upon the convex part of the circumference, 
f which lies betwixt the point and the diameter is the leaſt line, 
F that line nearer to that paſſing through the center, is leſs than 
bat more remote; and, on each fide of the diameter, only two lines 
bn be drawn from that point, falling either on the concave or E0N- 
* Part of the circumference equal to one another 


Let any point D be taken without the circle ABC; draw DA, 
E, DF, DC, to the concave part of the circumference; of th ele 
nes DA, which paſſes through the center, is the greateſt; DE. 
greater than DF, and DF than DC. Of theſe that fal! upon 
e convex part of the circumference, DG is the leaſt, DK is 
Is than DL, and DL than DH; on each fide of DG only two 
cht lines can be drawn equal to 'each other, either on the con- 
7 or concave part of the circumference. For, find che center 
I; draw ME, MF, MC, MH, ML, Mk. Now, becauſe MA. 


an 
e 
real 

o 


ere remains GF greater than FDa; therefore, APF is the great- d Ax. 5. r, 
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Book III. is equal to ME, add MD, which i is common to both, then 4 l 


DM0O; therefore, the baſe DO is equal to DEI. If any othe 
right line can be equal to DO, let it be DP, that is, one ncare 
to that paſling through the center, equal to one more remote 
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is equal to DM, ME; but DM, ME, are greater than DE *; the 1 0 
a 10. 1, fore DA is greater than DE; but DM, ME, are equal 10 D Pan 
Mf, and the angle DME greater chan DMF; therefore Di Wl. 
b 24. 1. greater than DF. For the ſame reaſon, DF ; is greater H of 
De; wherefore DA is the greateſt of the right lines falling 
the concave part of the circumference. Again, becauſe 55 = 
8 1 55 15+ KM are greater than DM, take the equal lines KM, GMe, fi 
175. 5. 1. both, there remains DG leſs than DE 4; but K is a point ta 
within the triangle DLM; therefore DK, KM, are lets tha 
# Skd Te. , tHe Bs: ML from both, thete remains DK N 
than DL. For the ſame reaſon, DL is leſs than DH ; where 
DG is the leaſt line, and DK leſs than DL, &c. 5 | For, 
Likewiſe, from the point D on each ſicle of the leaſt lin Pints 
only two right lines can be equal to each other, failing on , K. 
convex part of the circumference. For, make the angle DI Arp, 
equal to the angle DMK, and join DB; then, becauſe DM, Mes B 
areequal to DM, MK, and the angle DMB to DMK, the baic DIWnter 
f. 1. is equal to PKf. If any other right line can be equal to . 
- let it be DN; that, is a line nearer to the leaſt line equal to on 
© "more remote, which cannot be. Neither can more than tw 
__ equal right lines fall upon the concave part of the circumferencM 
on each ide of the diameter from the ſame point. : 
Por, let the angle AMO be made equal to AME, join MO F 7: 
b 13. . DO; then theangles AMO, DMO, are equaltotwo right angle cen; 


and AME, DME, likewiſe equal to two right angles; but AMO 5 
is equal to AME; therefore, the angle DMO j 18 equal to DMH 
but DM, ME, are equal to DM, MO, and the angle DME tl 


Wheretore, &c. cent 
l | | We re; 
K 0 P. IX. T H E O R. 1 

de joi 


I. a point be mad in a circle, and from it be . more than A. 
two right lines to the circumference uae to one another, th 


: Point is the center of the circle. 


equal to one another, D 1s the center ot the circle. If not, le 
E be the center, join D, E, which produce to Fand G; then b 
FG the diameter, and D is ſome Point in it, not the center; 


1 the point D be 3 in the circle ABC, and from i i 


F ti 
be drawn, to the circumference, the right lines DB, DC, D 3 2 


cent, 


Let th 


| thereto the pe 
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1 0 greater than DC, DC than DB, and DB Book II 


Beal; which 18 impoſſible; ; therefore no point but D is the cen- a . 
r of the circle, Wherefore, &c. b Hyp. 


R O P. X. T HE OR. 


3 D NE circle cannot cut another in more than Ig points. 


: | For, if poſſible, let the circle ABC cut the circle DEF in the 
ints B, G, F; let K be the center of the circle AC; join 
N, KG, KF. Now, becauſe K is a point within the circle 
L Ir, from which there is drawn to the circumterence the right 
i es BK, KG, KF, equal to one another; therefore K is the 
nter of both circles * C which: 1s impoſſible b. Wherefore, j, ©: 


pn O P. xl. THEOR. 


F tuo circles 3 one another e "op a line joining their 
centers will Fall on the a of contact, . 


Let 3 two circles ABC, ADE, eh bach 9 inwardly 
the point A; let F and G be the centers of the circles ABC, 
DE; then the line joining the centers F, G, will paſs through 
ge point A. If not, Jet the right line joining the centers F, G, 

t the circles in the points D, II; join GA; then, becauſe Fi is 

e center of the circle ABC, TA is equal to FH*, For the à def. 15. r. 
ie reaſon, GD is equal to GA; but GA, GF, are greater 

hn AR®; therefore DF is greater than AF; therefore F 
an HF; and likewiſe leſs“; which is impoſſible; therefore the © Ax. 9. To 
de joining the centers will not pals through any other point 

oy 0 A. Wherefore, &c. 


hat | | 
PRO * XII. T H E o R. 


n 
45 
let 


F FREY bs 4 one another N a 13 foining their 
centers wilt paſs rouge the point of contact, 


Let the two circles ABC, ADE, touch one another ourwardly 
the point A a right HY Joining their centers, will paſs _ 
through 


| 1 ian DA *; but DC, DB, DA, are equal ®; and likewiſe not e- 
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Book III.. through the point A. If not, let F, G, be the centers 9 4 
2 the two circles, and the right line FG joining them; cut u 


a def. ts. 7. 


b 20. 1. the whole FG 1s greater than FA, AC; and likewiſe less 
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Circ les an C, D; join FA, AG. Becauſe F is the center d 
the circle ABC, FA isc cqual to FC *: ; and, becauſe G is the cen 
ter of the cir tle ADE, GA is equa! to GD; add DC; th 
j = 
which is impollible. Wherefore, "By 


PROP.XML TH E OR. 


\ IN E circle cannot touch another, either our wardly or inward 
in more than one pernt. W 


The circles ABC, BFD, cannot touch one another i inwardiy . 
more than one point; for, if polſible, let them touch in B, 59 


"4, 
[| 3; 
7 % A 


let G be the center cf the one circle, and H of the other; the : 

Ft BG is equal to GD, and greater han HD; therefore BH x; cr 
a IT, much greater than HD; but H is the center of the circle BD, : IE, 
: therefore Ne is equal to HD; and bkewiic greater; which j . s gre 
impoſſible Therefore the kireles ABC, BFD, cannot toud 59 t 
one e inwardly in the ponts B., D. Let the circle AR 5 an 
touch the circle ABC outwardly in the points A, C, if poſſible | Fan b 
join AC; then is AC within the one circle, and without the erpe 

ther 3 which 1 18 impoſſible. WI hercfore two eircles, &c. | il 
Ne . BC is 

| 3 1 NIN, 

PR OU PD A HE on. 


=o th: 


NY number of equal rig lines, drawnin a circle, are! 
qually diſtaut from the center; and, if they are c al 
diflant from the center, they are equar £0 one Another. 


Let AB, CD, be two equal right! lines, drawn in the Circ 
ABD; find E, the center of the circle, and from it let fallt 
perpudicvlars Et, EG, they will be equal to one another; fi 


. 
1 * 
# 
RY 
* 
4] 
: 
8 
4 
6 A 
n 


=. / 
"Br ta 


Join EA; EC 'S h of ale che right Irres AB, CD, biſected b by tho right 

. right lines EF, EGI; the tquare of AL is equal to the ſquarÞ ; 
| TS PO of AF, FL , and the qua re of Ce qua! to the quares of Ch Le 
e therefore tlie! quares PP, AF, FI. „ are c al to the ſquat wity 
ce Ax. x. of CG, Ge; but the ſquare of Ar 18 equal to che ſquares 45 
a a Gd, ; the! fo e the ſquare of FE 1s equal to the ſquare of EG! . 1 
5 ther-iore A „ D, are cqualiy diſtant from the center. N 


2dly, EE pe equal to EG, then AB will be equal to CV 
for the ſquares of AF, FE, are equal to the ſquares of C 


o 
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43 
| WE but the ſquare of EF is equa! to the ſquare of EG; there- Book III. 
Wore the ſquare of AF 1s equal to the ſquare: of CG*; but Lay 
N B is double AF*, and CD double CG; therefore AB is equal e Ax. 5. 
1 CD k. Wherefore, &c. 3 
n. i Ax. 6. 
en 


N 9. XV. T HE G R. 


HE diamete 16 of *a circle is the greateſt right line in it, 
l -_ the line neareſt ts the diameter is greater than that 
and on each fide of the diameter only two right lines 
equal to one another. 


ore remote; 
35 as own 


Let ABC be a circle, nee . is AD; let MN, FG, 
e drawn any how in the circle; then AD is the oreate ft line; 
F- D greater than MN, and! 18 greater the n FG. Find the = Ing 
1 er Ez draw EM, E N, EF, EG; then AE, ED, arc equal to 
3 [E, EN; but ME, EN, are orea ter than MN = ; therefore A Da 20. 1, 
| I Ws greater "than MN; likewiſe ME, EN, are equal to FE, EG; 
Ind the angle MEN greater than F EG: theref ore MN 1s greater 


wr” 


C 

i | Than FG Þ: So likewiſe on each ſide of. AD only two right linesb 24. 2 
een be drawn equal to one another, viz. upon which the equal 

0 Faden en fall. For, let fall a perpendicular EL upon MN, 


Aude draw EH equal to it, and BC at righe angles to EH; then 

BC is equal to MNe. 5 any other right line can be equal toc 14. 
K or my let it be FG, a line nearer to the diameter equal 

70 that more remote. Wherefore, &c. 


PRO P. XVI. T HI O R. 


4 
4 Line dra wn from the extreme point of the diameter of a_ 
LYN circle, at right angles to that diameter, ſhall fall without 
ie /ame ; and between that right lilie and the circun unference 779 


elt line can bedrawn. 
C11 ' | | 
00 Let ABC be a 2 8 whoſe diameter is AB; at the extre- 


mity of which, if a right line is drawn at right angles 85 it thall 
lall without the circle. 
If not, Jet it fall within the circle, as AC; find the center, 


and join CD. 2 becauſe DAC 1 is a right angle, DCA will 
be 
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b rr, 1. angles to DE b, cutting the circle AFG in F; join EF; cutting 
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Book II, be likewiſe a right angle, for DA is equal to DC*, that is, tx: 
WY VL anglics in a triangle equal to two right angles; which cannot by 
. neither can it fall upon the circlee; therefore it muſt fall wi b 


c Def. 4. 1. Out the circle, which let be AE; and betwixt the right line AF, 


and circumference CHA, no right line can be drawn. If pot 5 


ſible, let FA be drawn ; then DAF is leſs than a right angle 


From the point D, to the right line FA, a line can be drawn x I 
right angles to FA, failing without the circle z which let b 


DG; then; becauſe DGA! is a right angle, and DAG leſs the 


d 19. 1. A right angle, DA i 1s greater than Dad, but DA is chal 0 


D; therefore DH is greater than DG, and hkewiſe lei: 


which is impoſſible : Therefore, betwixt the circumfercncM 


and right line AE no other gue line can be drawn. Where: 
fore, &c. 

Cor. I. Hence the angle between the right line and cis 
cumference is the leaſt of all acute angles; and the angle be 
twixt the diameter and circumference i 18 the greateſt acute ang 


poſſible. 


II. Hence, likewiſe, a rigbt line, drawn at right angles, 1 


the extreme point of the diameter of a circle, touches the circk 


only in one point; for, if it meet it in two points, it would fag 


ez Within the circle e. 


PROP. XVI. PROB. 


r q 50 tr aw a right line that will touch a given circle from 


given point without the jame. 


Let BCD be the ci rey and A the point without it; it is re 

quir. of to draw a right line from the point A, that will touch the 

a Is circle ECD. Find iD the center of the circle"; join AE, cutting 
ths ciccieBCD in D. About che center E, with the diſtance Eh 
deſcribe the circle AFG at the point D; draw DF at Tight 


DBC in E, and join AB; then is AB the tangent requ uired. 


For, becauſe. E is the center of both cirelcs, the right Jin? 


AE, EB, are equal to FE, ED, and the angle E. common 

Fe. Fs therefore the triangle ABE 18 equal to FDE ©; and the ang 

EBA to EDF; but EDF is a right angle; therefore ABE i 

likewiſe a right angle: Therefore AB is a tangent to the circk 

d cor. 16. in the point Ba, 6p drawn irom the point A. Wich was IC 
| 112 
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MO PROP. XVIIL and XIX T H E O R. ne 


kd * ” 
p—_y 
Vx 
* 
BCE 
— 4: 
3» d 
2 


7 any right line touches a circle, and from the center to the 


| 
Point contact = right line be drawn, that line will be at 
Wo Tn angles to the tangent; and ij, oi the point contact, a 


* 


7 bo ht line be drawn, ; vali ing throup b the circle, at right angles 
't the tangent, the cenicr of FE Ska will be in that line. 


Ex” AS 
4 * 


Let ABC be a circle, and DE a 18 lus touching | it in the 
| Pp pint C; and if, from the center P, there be drawn a right 
Ine FC, that line will be perpendicular to the tangent. If 
Wot, let FG be drawn from the center F, at i angles to 
1 E“. + @- £3. Is 


. | 
oo Now, becauſe FGC 1s a right angle, FCG will be leſs than a 
. ght angle b; therefore FC is greater than FG ©; that is, FB xy. x; 


Wreater than U G, a part greater than the whole; which is impoſ- c 19. 1. 
Able. For the ſame . no right line but FC can be perpen- 

0 Wicular to D 

adly, If, from the point of contact C, of the tangent DE, AC: 

$c drawn through the circle ABC, at right angles to DE, the 

Euer of the circle will be in AC, If not, let it be in H;; join 

I HC; then HCE is a right angled; ar ACE ; is a right angle; des. 
Percſore HCE is equal to ACE, a part to the whole; nich! ig TiFPs 
F pbfurd, Wherefore, Kc. 8 

M6 5 | 


PROP.XX. THEOR. 


HE angle at the center of the circle is . the angle at 


the circum er ence, Wen the ſume arc is the baſe of both. 
be 
Le I | | 
Let ABC be a circle, and E its center, the angle BEC, at the 
2 Enter, is double the angle BAC, at the ei cumference; the arc 
e being the baſe of both. | 
For, join AE, and produce it to F; then, becauſe EA is equal 


p 3, the angle. EAB is equal to EBA*; but EAB, EBA, area s. 1. 
ouble LAB; and BEF is equal to EAB LBAb, or double EAB. b 32. 2. 
or the fame realon, FEC is double EAC; - therefore the whole 


gl ole BEC is double BAC. Again, let there be another angle 
E VC; join EC, and produce DE to B; then the outward angie 


PLC is equal to EDC, ECD, or double EDC. For the ſame 
eaton, the angle BEF ; is double the angle BDF; but the whole 
nzle BEC is double BDC, and a part BEF is double a part 


IDF, therefore the remainder FEC 18 double the remainder 
Dc. Wherefore, Ke. 
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THE ELEMENTS 


P R O P. XXI. T H E O R. 


Myles that are in the fame ſegment Fa circle are equal; 
each other. 


Lu ABCDE be a circle; and BAD, BED angles 1 in the am 
ſegment BAE DD; theſe angles are equal, . 
Let F be the center of the circle ABCDE ; join BF PD. the 

a 20. the angle BFD is double BAD *, and likewiſe double pre of 

therefore BAD, BED are equal to one another b. If the ſepinen 

ABDE is leſs that a iemicircle, join AE, compleat the cid 

and, to the center F, draw AF, FE; then the angle AFFE j 

double the angle ABE or ADE a ; but the angle AGB is equi 

„„ % 032471 therefore the remaining: angle BAD is 8 25 to BED! 
d Cor. 32, Wherefore, &c. 


b Def. 6. a. 


inci: 
Bj * 
Went 
thcreſ 
= 
HE DE te angles of every onadrilatiral 175 gure inſcr 190d] = 


a hs. are 8 88 to two right anglers 


PRO P. XXII. U OR. 


va ABDC be a quadrila ateral figure inſcrib ed in the cirel 

ADC, the oppoſite angles BAC, BDC are equal to two rige 
angles; as alſo ABD, ACD; join DA, „ . 
Then in the ſegment DB AC, the angle DBC is equal tl 
WIS DAC a; for the ſame reaſon the angle BAD i is equal to BC i) 
8 therefore the whole angle BAC is equal to the two angles 50 
DCB; add BDC to both; then the two angles BAC, 550 1 
equal to the three angles in the triangle BDC, that is, equal 
. right angles“: But all the inward angles of any quacria 
28 1 teral figure are equal to four right angles; therefore the at 
gles ABD, AED are equal to two right angles. Wherefore 

Kc. 


ee 22 eee, Wy 


1755 . aid and uncqual ſeoments of circles cannot be ple ce; 
upon the ſame right line, either on the fame or op poiſon a 


1 8 | | | pent, 


For, if poſſible, let the Cmilar ſegments ADB, ACB be ph 

ced upon the ſame right line AB; if not on the ſame ſide, the 
can be drawn, on the ſame ſide, a , Tegment equal to _— 0 
LI | | | t ep 
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d lem; lob this be ACB; then, becauſe they are ſimilar, the an- Book TI, 


$ Kc. | a Der. It; 


"FRO XXIV. T HE O R. 
Lnilar ſegments of cir cher; being upon equal right lines, 6 are e. 
qual to one another. 


8 Let AEB, CFD be ſimilar ſegments, conſtitute on the equal 
Wot lines AB, CD; they are equal to one another. 

Le; let the ſegme nt AEB be applied to the ſegment CFD, 
Pas the point X coincide with C, and B with D; then AB will 
Gincide with CD, and the ſegment AEB with CFD : Inc, 
Wcy will cut one another, which let be 1 in G; then the ſeg- 
Bent CGD cuts the ſegment CFD in the points C, G, D; 
Pereſore a circle will cut another cycle in more than two points, 

y hich cannot be. W herefore, &c. | | 


In 


A EPS 
PROP. FAV: PROB. 


LA Segment of a circle being given, to deſcribe the circle 
. it is the ſegment. 


If required. to 8 the Nap ve whereof ABC is a ſegment, 

a AC in D, draw Dh at right angles to AC, and join AB; 

pen the angle BAD will be either equal, greater, or leſs than 

de angle ABD: Firſt, let them be equal; then the fide AD 3s 
Dual to DB a, ind IC to AD Þ; therefore De is the center Gt * 3 | 
pe circle, 2aty, If the angle BAD is greater or leis than ABD, . 


ike the angle BA couat to ABD, and join 4E, EC; then IDE? 


e fide AE} is equal to BE 4% and becauſe AD is equal to DC, 

nd DE common, the angles ADE, CDE are right ones; there . 

re the ſide AE is equal to ECe; therefore the three lines EA, 
B, EC are equal; therefore E is the center of the circle e. If 8 

lache center E is within the ſegment, then the ſegment is greater 

ben a ſemicircle, if without, leſs; if upon the baſe of the ſeg- 

pent, then it is 4 ſemicircle, Wherelore, Kc. 


e ACB is equal to ADB * which cannot bes. Wee 229 


2 2 . : "4A I. ip, a 
22 was of l = dead + 
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Book III. 


WY 


a Det. r. 
D 4. 1. 


c Def. 10. 
and Prop. 


a 26. 


1 
N Ku-. 
„ 
N equal circles, the circun ferences, upon which equal ang, 24 th 
ſtand, are equal to another, whether the angles are at i a 
center or circumferences. 3 
Let 
ines! 
Let ABC, DEF, be equal c: 'rcies, and BOC. EHF equal niz. F 
gles at the centers, and B AC, EDF at the circumferences : then E For 
the circumference BKC is equal to ELF; join BC, EF 0 taen K, I 
fince BG, GC are equal to EH, EA, and the angle BC Ct Ihe tw 
EHF, the baſe BC is equal to EF b; ; and becauſe the ance ba 
BAC, is equal to EDF, and the right oe 50 to EF, the leg ELFe 
ment BAC is ſimilar, and equal to EDFe; but the whole c hole 
cle BAC is equal to the circle EDT, my the circumferenceWecnce 
BAC to the circumference EDF; thereſore the remainder £qu 
BKC 1 is equal to ELF. Wherefore, &C. Re. 
| | An 
„ | | Ine B 
1 e WOw\ 1 OY 8 lee B] 

Rc. 

Mgles, that . upon equal cir Une in equal circlu 
are equal to each eher; whether they be at thec centers 

Circumferences. 1 
Let the angles at the centers of the cireles ABC, DEF bei | : 

BGC, EHF, and the angles BAC, EDF, at their circumſe- 
FENCES, ſtanding on the equal cms eee BC, EF; then the 
angle BAC is equal to the angle EDF, and BGC to EHF. I is 
For, if the angle BGC be not equal to the angie Lr, let ws P 
one of them be greater, as BGC, and make BGK canal to 55 11 
EHF; then the circumference BK is equal to EF*; but EF is e. Nos 
qual to BC; therefore, BK is equal to BC, a part to the whole, 1. 56 
which is impoſſible; ; therefore, the angle BGK is not equal v oy 
EHF; therefore, no angle but BGC can be equal to EHT at 0 ed 


the center, and BAC to EDF at the Sirenukerence. Where: 


PROP 


Of EUei vd 49 


J and [XXIX-THEOR: 8 


WV equal ci roles; equal RAP lines cut off equal circumferences, 
= the greater equal to t he greater, and the leſſer to the een ; 
Wd the right lines, in equa! and WHICH cut off al circumfe- 

; N Fences, are equal. | 
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. : ! . 9 6 2 — —— — 5 
N 6 — 4 _— — — — * - g 3 5 : © * 
2 e A 8 — — > 2 8 * * TESTS I CIOS won on 
—— — — * wy Pp 5 IS. pn 4 zh 8 5 
4 0 — 125 * 2 * — 3 mn r 2 
>. — 2 : . 0 © ob £ 4 = 3 a 8 F.. 
— X - : - — Ma. * — 1 . 7 F 43 
= 3 a5 "FE PUT "ITS. — — * 1 1 8 & 
RL of 


5 et ABC, DEF be equal acer in which are the equal right 
1 lines BC, EP, which will cut of the greater circumference, 


Fiz. B AC equal to EDF, and the leſſer BGC to EHF. 


= eee 
— —— 


* 1 
e For, find the centers K and L of the two circles, and join | {3 
n * C, KC, EL, LF; then, becauſe the two circles are equal, =_ 
he two ſides BK, KC are + 8 to the two ſides EL, LF 4, and a Def. 1. 1 
1 he baſe BC equal to EF Þ; therefore the angie BKC is equal to b Hyp. 

1 8 and the circumference BGC equal to EHF; but the e 8. re 

p 1 hole circumference BGCA is equal to the whole circumfe- 

cence EHFD ; therefore the remaining circumference, BAC, is 
er : equal to the e circumference EDF. Wheretore, 

< | 


c. 
And, if the circumference BGC be equal to EH, the right 
Ine BC will be equal to EF; for, the ſame conſtruction remain- 


3 becauſe BK is equal to KC; and EL to LE *, and the an- _— 

\ 1 #8 

le e BRC to 0 ELF by the baſe BC: is equal to 1 Wherelore, 427. 1 

am | * 6 
100 N 
dj +8 
1 42:28 

PROP, XXX PROB. 1 

5 O cut a given circumference into two equal parts. 1 


It! 18 required to cut the given circumference ADB into two e- 

al parts. Join AB, which biſect in C“; from which ,draw a 10. 1. 
Þ right line CD at right angles to AB; b, and join Mob 4 3 
: Now, becauſe AC is equal to CB, and CD common, the two 

todes AC, CD are equal to the two Goes BC, CD, and the angle 
ed to BCD b; therefore, the baſe AD is equal to DB ©, and © +7: 
1e · N eircumference AD to DB « d. "Wherefore, &c. Q 28. 
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oon Ill. 
AR 


T* ang le in a ſemicircle is a right angle, il the angle in 


and the angle in a ſegment 7 than a a ſemicircle, is greater than 0 


the diameter BC; find the center E, and join AE; the angle | 
ABC 1s greater than a ſemicircle, and the * ABC in it lel 


the whole angle BAC is equal to the two angles ACB, APC; 


. gle. Wherefore, &c, 


8 DAB ; z and the angle DBE _— to DEB; for, from the poin 


PROP. XXXL THEO R. 


{cement greater than a ſemicircle is leſs than a right angle, 


a ri ght an gle. 


Let the angle BAC be an angle i in a ſemicircle, ſtanding mo 


BAC will be a right angle: Let ADC be a ſegment cut off by 
the right line AC, join AD, DC ; then the angle ADC is great. 


er than a right angle; if the ak be compleated, the I 4 


than a right angle. 5 
For, becauſe E is the center of the circle, the an gle ABL il 
equal to BAE, and the angle EAC to ACE; therefore, 


therefore, BAC is a right angle®, and the angle BAC is great 
er than ABC; for BAE is equal to ABC. But the angle 


ABC, ADC are equal to two right angles c and ABC is leb | 
than a right angle; therefore ADC is | greater than a right an. 


Cor. Hence the angle of a ſegment greater than a Jemicirel 


is greater than a right angle, and the angle of a ſegment leſs than oe” 
a ſemicircle, is leſs than a right angle. For the angle that the 1 

circumference BA makes with the right line AC is greater than 77 
a right angle; for it contains the right angle BAC. And the B : 

angle that the circumference AC makes with the right 1 

line AC, is leſs than a right angle; for, if BA be produced wh +: [ 
the right a angle FAC contains it. 25 

*-P 

Irawr 

* R P. XXXIL T- H E O R. 5 

ſircle 

: 1 7 4 right line 1 a 3 and Frank the point of contatt: a 5d egme 

line be drawn to the circle, the angles that right line makes Merci 


with the tangent are equal to 25 N in The alternate feg 
ments of the circle. 


Let the right line EF onch the 3 ABCD i in the point B 
from any point D, in the circle, draw the right line DB; then 
the angle DBF is equal to the angle in the alternate ſegment 
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5 (0: contact B, dener BA at right angles to EF *; take any point BO or III. 
IC in the circumference, and join AD, DC, CB. 

"Wow becauſe BA is drawn from B, atright angles, to EF, the à 11. x. 
center of the circle is in AB®; and, becauſe ADCB is a ſemicircle, b 19. 
Wche angle ADB is a right angle ©; therefore ADB is equal to the esu. 

two angles DBA, DAB a, but ABF is likewiſe a Tight angle; 4 cor. 32. T. 
therefore the angle ABF is equal to the angles DBA, DAB; 

but the angle ABF is likewiſe equal to the angles DBF, D BA; 

therefore the angles DBA, DBT, are equal to the angles DAB, 

DBA. Take the common angle DBA from both, there re- © x. 1. 1. 
Inains the angle DBF equal to DAB, the angle in the alternate 
egment. 4 

| Likewiſe the angle DCB is equal to the angle DBE; for 

WCB, DAB, are equal to two right angles f, and DBF, DBUs, fax. | 
equal to two right angles; but DAB is proved equal to DBF; g 13. f. 

ö herefore the remainder, DCB, is equal to DBE. Wherefore, 

NC 


PROP. XXXIL PROB. 
T PONa given right line to deſcribe a ſegment of a circle, 


CJ 7hat will contain an angle equal to a . TIE lined 
ti 


It is required, upon AB, to deſcribe a ſegment of a circle, 
* hat will contain an angle equal to a given angle, C. 
Wi At the point A, with the right line AB, make the angle 

A equal to C*; draw AE at right angles to AD b; biſect a 17 . 
AB in Fe, and draw FG, at right angles, to AB, cutting AE 3 80 Ay 
I n the point G; join GB; with the center G, and diſtance 
1 A, deſcribe the circle ABE, which will paſs through 

ie point B; for, becauſe AB is biſected in F, and GF 

rawn, at right angles, to AB, the right lines AP, FG. are 

qual to BF, FG ; and the angle AFG equal to BFG; therefore 

G is equal to GBA. Now, becauſe AD is a tangent to the d 4. 1. 

lrcle®, the angle BAD is equal to the angle in the alternate e 16. 
right ment BEA; but the angle DAB is equal to the angle Cs; f 8550 
zaked erctore the aug AEB 1 18 PIR to the angle C. Wherefore, * 5 


74 ws 


p R O P. XXXIV. PRO B. 


O cut off a ſegment from a given circle that ſhall contain an 
engle 2 to a er S fined angle. 
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chat ſhall contain an angle equal to the given angle D. 
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Book III. It is required to cut off a ſegment from the given circle ABC 
5 29; Draw the line EF, touching the circle in B*; from whit, 
b 23. 1. draw BC, making an angle F BC equal to the angle Do; then 
| the an lc FBC will be equal to the angle in the alternate ſe. 
C 32, ment, viz. BAC e,; but FBC i is equal to the angle D; therefor 
BAC is equal to the angle D. Wherefore, Kc. | 


PR OP. XXXV. T H E O R. 


., 
Part 


1 a0 right lines in a circle mura cut each other, the re. 
tt 1 
Y 


taucle contained under the ſegment of the one, is equal 1; 
rec ng contained under the ſegments of the other. 


Let the two right lines AC, DB, in the circle ABCD, mu. | 5 

tu ally cut ea on other in E; then the rectangle under AF, LY 35 

is equal to the rectangle U nder DE, EB,; if AC, DB, pa "tins 

each through the center, then the rectangle under AE, EC, x 

1 55 18 1 5 to the cctangle under DE, EB, tor the lines are e. 2685 

& det. 15.1. qu; 31 * | pa | 

24ly, Tf AC, paſſing through the center, cut BD, not paſprg e 

755 through the cd nter, at right angles, in the point E, find the 8 855 
1 e F, and join FD; for, becauſe BE is equal to ED, and = : 


the angle DEF is a right one, the ſquares of DE, EF, aw * 
© 47-F-" Equal to the {quare of FD ©; but tne rectangle under AB EC [I 
4.8. 2» tog © ther with the ſquare of EF, is equal to the f ſquate of FC 5, 
or FD. Take the ſquare of FE, which is common, from both; oe D 
there remains the rectangle under AE, EC, cqual to the tquare 


cf LED, tnat is, the rectangle under BE, E D. If the right V4 
line, AC, paſling through the center, ot BD, not paſling 5 
through the e center, and not at rigbt t angles, draw FO at riyht Huh 
angles to BD, and join FD; then BG 1s equal. to GD"; 1 05 
the ” rectangle under BE, ED, together with the f iquare of ( GH, 10 | 
is equal to the ſquare of GD. Add the Iquaze of GF to both, 5 _ 
then the rectangle under BE, ED, with the ſquares of 1 C1 


GF, or the ſquare of EFe, are equal to the ſquare of FD; Du. 
850 rectangl e under AE, EC, together with the tquare ol I. 3 
e likewiſe equal to the ſquare of FD. Take the tquare of EI of 7 
How both, then the rectangle under AL, BE 18 equal to tho 87 b 
rectangle unde r BE, ED. or ei 


lo uari 


De, 


34ly, 


nere 53 


azdly, If neither paſs through the center, draw GH, paſſing Book III. 
Whrough the center F, and cutting AC, BD, in E; then the yd 

Pectangle under AE, EC, is equal to the rectangle under BE, 

ED; for each is equal to the rectangle under GE, EH. 

FE heretore, Ke. 


hy! 
7 


PROP. XXXVI THE o n. 


. 


is fome point be taken 4 11707 a circle, and from that point two 
right lines be dra: wn, one 8 which touches the circle, and the 
be, cuts it, the rectangle under the whole ſecant line, and the 
Part between the point and convexity of the circle, is equal to the 
N FRE of the Tangent line. 


© * * 2 
—. ac 
* a 


Let ABC be the circle, D the gven point, and DCA, DB, 
ce two given right lines, of which DB touches the circle, and 
"DCA. cuts it; the recangle under AD, DC, is equal to the 
dare of DB. 7 

Nov, DCA either paſſes thro? the center, or not. Firſt, let it 
Ipaſs thro? the center E, and join BE; then, becauſe AC is bi- 

| fecbed ! in E, and DC added, the rectangle under AD, VC, to- 

| gether with the ſquare of CE, are equal to the iquare of DE *;a 6. 2. 


| but the ſquare of DE is equal to the ſquares 01 DD, BED; for b 4. 1. 


of ck, are equal to the ſquares of DB, BE. Take the equal 
ſouarcs of BE, CE, from both, and the rectangle under AD, 
be, is equal to the ſquare of DB. W herefore, &c- 


PROP, 


& the angle DBE is a right angle therefore err angle under 5 | 
6 AD, DC, togcther with the f ſquare of CE, 8 eta) to the ..... .- 
{WW iquares of DB, BE. Take the equal J Of "BE, CE, from Wh 
Þ both, there remains the rectangle 5395 4 C, equal to the 1quare Wb 
. 1 
Fl dly, Let DA not pals through the center of the circle ABC; Foo 1 
* ind the center Ed, and join ED, EC, EB; draw EF, at right 1 _ = 
oF angles, to AC, cutting it in Fe; then AF is equ al to FCf;s 1 
* e the rectangle under AD, DC, together with the ſquare- in 
vp Wo C, arc equal to the {quare of TD. Add the ſquare of FE 9 
o both; then the rectangle under AD, DC, with the ſquares Woe. 
of CH, FE, are equal to the f iquares of Pr „FE; but the ſquare 1 
. or CE is equal to the ſquares of CF, FEA ind the : ſquare of 1 
5 DE equal to the ſquares of DF, FE Þ» ; therefore the rectangle WI. 
rf under AD, DC, with the ſquare of CE Are equal to he's ſquare 1 
nee PE; bat the ſquare of DE 1s equal to the ſquares of DB, Ta 

BE Þ > Fa the rectangle under AD, DC, with the ſquare 1 


Book III. 


* 


rectangle under the whole ſecantlint, and part betwixt the Poi 


2 17 


"© 18. 


e Hyp.- 
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I Hom a point without a circle two right lines 7 drawn, 6 
* of which cuts the circle, and the other falls upon it; and, if t 


and circle, be equal to the ſquare of the other Oy this laſt li 
ſhall be a tangent to the circle. 


Let ſome point D, be aſſumed without the circle ABC, a 
from it draw the lines DCA, DB, ſo that DCA cut the circ] 
and DB fall upon it; and, if the rectangle under AD, DC, 
equal to the ſquare of DB, then DB will touch the circle i in tl 
point B. 
For, let DE be drawn a tangent to the circle i in the point E 
find the center Fb, and join BF, FE, and DF. 

Then the angle DEF is a right angle ©; cherefore the re 
tangle under AD, DC, is equal to the ſquare of DE 9; but tl 
rectangle under AD, DC, is equal to the ſquare of DB 


therefore the ſquare of DB is equal to the ſquare of DE, an 


DB equal to DE; therefore the right lines DE, EF, are equ 
to DB, BF; and PD common; therefore the angle DBF 


equal to the angle DEF f; but DEF is a right angle: ; therefo 


DBF 1s likewiſe a right angle: Therefore 2855 is a tangent 
the circles. Wherefore, &c. 


Cor. I. Hence, if any number of right lines, as DA, DG, 
drawn from the point A, cutting the circle in C and H, tl 


rectangles under AD, DC, and GD, DH, are equal to one 


nother ; for each of them is equal to the ſquare f BD. 
II. If, from any two points in the circumference of a cir: 
two tangents be drawn, ſo that, being produced, hes 4 W 


meet one another; then theſe tangents will be equal to one 


nother; for each of their ſquares, viz. of BD, DE. is equal 


the rectangle contained under AD, DC. 


TH 
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N A E 
B 0 G R N 
DEFINITIONS: 


& Right lined figure is ſaid to be inſcribed in a right lined % © 02. 
1 figure, when every one of the angles of the inſcribed fi- nd 
* gure touches every one of the ſides of the figure wherein 
is inſcribed. N | 
„„ 5 

richt lined figure is ſaid to be deſcribed about a right lined fi- 
gure, when every one of the ſides of the circumſcribed figure 
touches each of the angles of the right lined figure. 

„5 Co 1 
right lined figure is infcribed in a circle when each of the 
angles of the inſcribed figure touches the circumference of 
the circle. )) 8 

+ IV. 


right lined figure is deſcribed about a circle when each of 
the ſides of the circumſcribed figure touches the circumfe - 
rence of the circle. „ 


circle is inſcribed in a right lined figure, when the circum- 
ſerence of the circle touches all the ſides of the figure in 
hich it is inſcribed. „ 

cirele is deſcribed about a right lined figure when the cir- 
cumterence of the circle touches all the angles of the _ 
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Sen A right line is applied in a circle when its extremes are in 


23 1. 
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VII. 


eircumference of the circle. 


* R 0 K. . FR 0 *. 


* apply a right line in a circle, 175 to a given right line, m 1 
greater than the diameter of the circle. 

ee draw 

the a 

11 f 18 required to apply a right line in the circle ABC, cqeach 

to a given right line D, not greater than the diameter ol AN 

circle. A, B 

Draw the diameter 5e; iK equal to D, what was required Th 

done; if not, the diameter BC is greater than D; put CE eq lines 

1 about the center C, with the diſtance CE, deſcribe AKB 

circle AEF; then CA 1s equal to CE; but CE is equal to F DEF, 

therefore CA. 18 equal to D. | Wherefore, there is draw the r. 

Kc. DFE 

No EL 


2 1. 3. 


b 23. I. 


C 32. 3. | 


| a Cor. 3. 


equiangular to a given triangle DEF: Draw the right l 


v RO P. H. PROB. 


| Js a given circle, 79 inſcribe a triangl eguian gular 2 2 gia 


triang gle. 


It is required to inſcribe a triangle, in a given circle A0 


GAH, touching the circle in the point A * ; with the right lia It i 
AH, at the point A, make the angle HAC equal to the aug Biſed 
DEF®, and the angle GAB equal to DFE; join BC. meeti 


Then the angle HAC is equal to the angle ABC © ; but DE, 


angle HAC is equal to DEF; therefore, ABC 15 3 to DE Then 
And BAG is equal to ACB ©; but BAG is equal to wo DBF, 


therefore ACB, is equal to DFE; therefore the remaining t1WDBE, 
angles BAC, EDF d are equal; therefore the triangle Abc, E,! 


inſcribed in the circle ABC, and equiangular to the triangheeaſor 


DEP, which Was required. -W herefore, Ke. . any of 
Nie tr 


0 1 E T 
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OF EUCLID. 


BOUT a given circle, to deſcribe a triangle equiangular 
to a triangle given. EE, 


It is required to deſcribe a triangle about the given circle 
ABC equiangular to the given triangle DEF; produce the ſide 
EF both ways to G, H; find the center of the circle K, and 
draw KB any how; at the point K, with the right line KB, make 
the angles BRA, BKC, equal to the angles DEG, DFH *, * 23. r. 
each to each; at the points A, B, C, draw the right lines 
LAM, MBN, LCN, tangents to the circle, in the points 
A, B, GT 8 5 | | | | 


b 16. 3» 


Then the angles that LM, MN, LN, make with the right 

vines KA, KB, KC, are right angles“; therefore the angles es. 3. 
AKB, AB, are equal to two right angles 4, and equal to 4 32. 1. 

kf, DEG®; but BRA was made equal to DEG; therefore © 13. 1. 

e remainder DEF is equal to AMBf. For the ſame reaſon f Ax. 8. 1+ 

DFE is equal to LNM, and the remaining angle MLN equal 

to EDF; wherefore the triangles LMN, DEF, are equiangular, 

LE OE... ß ß ĩĩĩòĩèĩͤĩò 
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. inſcribe a circle in a given triangle. 


It is required to inſcribe a circle in the given triangle ABC. _ 1 
Biſect the angles ABC, ACB, by the right lines BD, DC , 9 © 1 
meeting each other in the point D; from which let fall BF, 
DE, DG, perpendicylars, upon the right lines AB, BC, AC v. 512. 50 
Then, becauſe the two angles DFB, DBF, in the triangle 

DBF, are equal to the two angles DEB, DBE, in the triangle 


5 es . "I n 
_—_— FT 
8 1 a 


hit DBE, and the fide DB common to both; the remaining ſides 
„, ED, are equal to BF, FD, each to each®. For the fame © 256: 2. 


feaſon DF is equal to DG; therefore D is the center, and with 
ty of the diſtances the circle EFG d may be inſcribed in the gi- 4 ). 3. 
ra triangle ABC : Which was required. oe YEE 


| PROP. v. Pp ROB. 
| 0 deſcr tbe a circle about a gown triang 1 
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Boox IV. It is required to deſcribe a circle about the triangle ABC. 
Biſect the ſides AB, AC, in the points D, E*; from which! 

410. l. draw DF, FE, af right angles to AB, AC, ch will meet on: 
another, either within the triangle, upon one of the ſides BC, 
without the triangle, in the point F. . 
In either cafe, becauſe AD is equal to DB, and DF common th 
the two ſides AD, DF, are equal to BD, DF; and the angle BD 
eo AD therefore the baſe BF is equal to the baſe AF*®. Ty 5 


„ "whe lime reaſon AF is equal to FC; Therefore, if, with tht 
8 center F, and either of the diſtances AF, FB, or FC, a circle 
18 is deſcribed, it will touch all the angles of the triangle: Which 
d Def. 6. Was required. . 


P R O P. vI. PR Oh. 


: O inſeribe a ſquare 211 a given circle. 


11 is required to inſeribe a ſquare in the given circle ABC. 
Draw the aiameters BD and AC at right angles to, and b 
| ſecting each other in E; ; join BA, AD, DC, CB; then ADC 
is a ſquare. : 
4111. . For the two ſides BE, EA, are equal to DE, A=, and th 1 
b 4. 1. angle BEA to AED; thereſore the baſe BA is equal to AD" 
En For the fame reaſon AD is equal to DC, and DC to CB 
therefore the four ſides are equal: But the angle BAD is: * 
8 right angle e; therefore ADC, DCB, ABC, are each righ : 
© 37-3: angles e; therefore the figure is a ſquare? : Which was requi Hluir 
d def. 30. 1, red. . 0 : 


P R O P. VII. PR O B. 
2 I 2 HI: a Jqvare about a given circle. 


111 1s 5 to deſeribe a 1 about the Stele ABCD. 
Draw the two diameters AC, BD, of the circle, cutting each 
he at right angles ; and through the points A, B, C, 
draw FG, GH, HE, KF, tangents to the circle ABCD. 
„ For, becauſe the angles 'GAE, AEB, are right angles, 6 
c 29. 1, is parallel to BD ©. For the ſame reaſon HK is parallel to BD; 
30. _ therefore GF is parallel. to HK. 4. For the lame reaſon, GH! 


para 
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; D, are equal 5 and likewiſe BD equal to HK; therefore CELLAR 


ch EK equal to HK f. For the ſame reaſon, GH is equal to FK; fore 34. 1. 
ne each is equal to AC; but AC is equal to BD; therefore GH i 8 


oe to GF; therefore the four ſides are equal.; but the angles 
It G, F, are "right ones; for each is equal to GAE, or FAE b zb 16. 3. 


nf Whcrefore all the anglcs are right ones; therefore GHRF is a 
Di uare, deſcribed about the circle ABCD: Which was to be 
Wo | done. | 
th: 


PROP VIII. PROB. 


PF 


1 0 inſcribe a circle i in a given fquare. 


It 1 e to 5 Inferibe 1 a circle in the ſquare ABCD. 

Biſect the fides AB, AD, in the points E, F*; through Ea 10. 7. 
draw EH parallel to AB bd, and through F draw FK par allel to b 31. 1. 
A or BC b, then AE, FG, are equal to one another*, and © 54 7 
Wikewiſe ED, GK; but AL is equal to ED; therefore FG is 


——— Cs 


5 
( to FG, and FB to GH ©; therefore GE, GF, GH, GK, are e- 
qual; therefore if, with the center G, and cither of theſe di- 


then ſtances, a circle is deſcribed, it will touch the ſquare in the 


nMpoints E, F, H, K; for, if not, let it cut the ſquare, then a 

"3 Fright line drawn at right angles to the diameter of a circle will 

% all within the circle; which cannot bee; therefore the circle e 16. 3. 
: 1: EFHK is inſcribed in the ſquare ABCD: 3 hich was re— 
au uired. 


PROP. IX. P RO B. 


. 0 deſeribe a circle about a given ſquares 


WO It 18s required to deſcribe a circle about the given ſquare 
' WABCD. 

Join AC, BD, mutually cutting ak other i in the point E. 

For, becauſe AB is equal to AD, and AC common, the two 
ſides BA, AC, are equal to the two ſides DA, AC, and the 

baſe BC equal to DC; therefore the angle BAC is equal to 
DAC*; therefore the angle BAD is biſe&ed by the right linea 8. 7. 
10. For the lame reaſon the ag. ADC is biſected by — 5 

Tight 


Parallel to Pk; therefore GHKF is 3 parallelogram; but GF, Book IV, 


equal to GK; but AF is equal to AE 5; therefore EG is equal d Ar. 7 7. Is 
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Boon IV. right line DB ; but the angles BAD, ADC, DCB, Aro 


b 46. 1. is equal to AD, and AE common, and the angle BAE t : 


2 11. 2. tangle under AB, BC, be equal to the {ſquare of AC ; about the 
| bi: ©: apply the right line BD equal to ACÞ, and join DA, DC; 


5. For, deſcribe a circle ACD about the triangle ADC. Fe 


435%, 3. BD is a tangent to the circle ACD ©; therefore 'the angle 
e 32. 3. CDB is equal to the angle in the alternate ſegment CA De. To 


1.1. equal ABD f, is equal to the two angles CAD, CDA; but the 


h 6. 1. equal to BDIH but BD is equal to CA; therefore CD, CA, 
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Wa are equal, therefore their halfs are equal. Again, becauſe Ball 


DAE, the baſe BE is equal to ED. For the ſame reaſon, Al 

is equal to EC: Therefore the right lines AC, BD, are biſed. 

ed in E; but the two ſides AD, DC, are equal to DC, CB, 
and the angle ADC to DCBÞ>; therefore the baſe AC i 1s equa 


e 4. 1. to BDe; therefore their halfs are equal: Therefore, if, with the * 


center E, and diſtance AE, a circle 1s deſcribed, it will pak a 
through che points A, B, C, D, of the ſauare Which was re. 
quired. Wherefore, Kc. 


PROP. X. PR OB. 


To O make an iſoſceles triangle, javing each of the angles at th 
baſe — to the other wy | 


Cut any given right line AB in the point C, fo that the rec- 
center A, and diſtance AB, deſcribe the circle BDE ; in which 


then the triangle ADB is the ifoſceles triangle; 1 each of ot 
the angles at the baſe BD double the angle at A. 


Then, becauſe the rectangle under AB, BC, is equal to 
the ſquare of AC, and BD is equal to AC, the rec. 
tangle under AB, BC, 1s equal to the ſquare of BD; therefore 


each add the angle CDA; then the whole angle ADB, or its 


angle BCD is likewiſe equal to the angles CDA, CAD- 
£ Ax. f. 1. therefore the angle BCD is equal to CBDs; therefore CD is 


are equal s; therefore the angle CAD 1s equal to CDA*f, but 
A, CDA, are double CAD ; therefore ABD or ADB are 
each double BAD: Which was required; 70 
ro PROB. 


0 inſcribe an equilateral and equiangular pentagen in a given 
circle. 


OT EVCLID. 61 
Book IV. 
2 


It is required to inſeribe an equilateral PR equiangular pen- 
&:g0n in the given circle ABCDE. | 

E Make an iſfoſceles triangle FGH, having each of the angles 
t the baſe GH double the other angle F *; inſcribe the triangle 2 10. 

Abe in the circle ABCDE, equiangular to the triangle FGHÞ; Þ 2+ 

: Fhen each of the angles ACD, ADC, are double the angle at A; 

Piſect the angles ACD, ADC*, : by the right lines CE, DB, © 9 3: 
Join AB, BC, DE, EA; then ABCDE i 18 the equilateral and | 

; Equiangular pentagon required. 

For, becauſe the angles ACD, ADC, : are biſected by the right 

; lines CE, DB, the five angles DAC, ADB, BDC, DCE, 

ICA, ate equal; therefore the five circuniferences AB, BC, 

CD, DE, AE, are equal d; and the right lines AB, BC, CD, d 26. 3. 
DE, AE, equal to one another ©; the figure is therefore equila- 829. 3. 
: Feral; but it is alſo equiangular; for the circumference AB is 

i qual to DEE. Add the circumference BCD to both, then the 

Erhole circumference ABCD is equal to the whole circumfe- 

tence EDCB ; therefore the angle AED is equal to the angle 
BAEf, For the fame reaſon, the other angles ABC, BCD, fr. 3. 


. CDE, are equal to BAE, or AED; wherefore the pentagon 
A ABCbk is equila . and likewiſe e equiangular. Which was 
c; Fequired. 8 | 


o deſerite an equilateral and equiangular pentagon about a 
given circle. 


itz! It is ed to leſeae an equilateral and equiangular Pen: 
the agon about the given circle ABC DE. 


05 Let the points A, B, C, D, E, be the angular points of an 
„ auilateral and equiangular pentagon inſcribed in the circle; 
A, then the circumferences AB, BC, CD, DE, EA, are equal; 
but aw the right lines GH, HK, KL, LM, NG, tangents to 


the circle in the above points“. From F, the center of the? x9. 3. 
circle, draw to the ſame points the right lines FB, FC, FD, and 

jon FK, FL; then, becauſe FB, FC, FD, are at right angles 

ook, KL, LM>, the ſquares of FB, BK, are equal to the b 18. 3. 
ſquare. of FK ©, ©, and the ſquares of FC, CK, equal to the ſquare e 47. 1. 


BP, FC < „are equal; which being taken from both, the ſquare e def. 15.4. 
of BK! is equal to the ſquare of KC; that is, BR equal to KC. For 
the ſame reaſon, CL is equal to LD; and becauſe BF, FK, arg 


equal 


iven 


of FR, and therefore equal to each other , but the ſquares of d Ax. 1. 1. 
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Boox IV. equal to CF, FK, and the baſe BK equal to KC, the ag 
ig BFK is equal to CFK f. For the fame reaſon, CFL is equal «ME 
8. 1. 


8 27. Zo 
h Ax. 5. 1. 


. 


k Cor. 7. 


32. I, 


a 10, 1. 


b 11. 1. 


d Ax. I. I, 


47. 1. 


therefore the ſigure is equilateral. 


CLD, BKC, are likewiſe equal. For the ſame reafon, the 


8 quir ed. Y 
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LFD; but the whole angle BFC is equal to the whole angl, K 
CFD 5; therefore the angle KFC is equal to the angle CFL i. 
and the baſe KC to CL; but KC is equal to BK; thercfo 
HK is equal to KL. For the fame reaſon, KL is equal to LM; 


It is likewiſe .equiangular ; for the angles B and C are ea 
right ones; and the two angles BFC, BKC, equal to two right 
angles x. For the fame reaſon, CFD, CLD, are equal to to? 
right angles; but the angles CFD, CFB, are equal; therefor: 


whole angle at L is equal to the angle at M; therefore the f. 
gure is equiangular; and likewiſe proved cquilateral. Where 


fore, &c. 


PROP. XII. P O B. 


* inſcribe a circle in a given equilateral and equiangulzr 

= pentagon, e 

lt is required to inſcribe a circle in the equilateral and equi: 

angular pentagon A 8 
Biſect the ſides BC, CD, DE, in the points H, K, L. 


from which draw the right lines HF, KF, LF, at right angle 
to BC, CD, DE; from the point F, where the right line 


HF, KF, interſect each other, draw FC, FD, FE; then, be., 

cauſe the angles FHC, FKC, are right angles, the ſquare ot 9 
FC is equal to the ſquares of FH, HC*; and like wife to thelif | 
ſquares of FK, KC; therefore the ſquares of FH, HC, arc lt a 
qual to the ſquares of FK, KC d. Take the equal ſquare of HC N 
CK, from both, there remains the ſquare of HF equal to th Iti 


ſquare of FK; that is, HF equal FK; therefore HF, FC, are eon 
qual to FC, FK, and the baſe HC to CK; therefore the ange Dr 


HFC is equal to KFC e; but the angles FHC, FK C, are right 65 y 
ones; therefore the remaining angle HCF is equal to KC arcle 
therefore the angle BCD is bifected by the right line FC. F. F 
the ſame reaſon, FK is equal to FL, and the angle CDE biſecteqhn e 
by FD; therefore, becauſe FH, FK, FL, are equal, if, wit Fo: 
the center F, and either of theſe diſtances, a circle is deſcribed qual * 
it will touch the ſides of the pentagon in the points G, H, > oD i 
L, M; wherefore the circle GHKLM is inſcribed in the equilag]Wit it 
teral and equijangular pentagon ABCDE; Which was "i" eg 


C08 


W 


O F EUCLID, — 
F If two of the neareſt ſides of an equilateral and equian- Book IV, | 
gular figure be biſeCted, and from the point where theſe lines 


Tut each other, there be lines drawn to all the angles of the li- 
Pure, thelc lines will bitect all the angles of the "HENCE: 


3 8 5 9 IIS, 00 = NE . — 22 
N 2 2 BE +54 i » Res "ID « 3 7 
_— '& Thy A. . * 


L OS yg 


PROP. XIV. PROB. 


0 deſcribe a circle about a given equilateral and equiangular 
5 | | 


It is u to deſcribe a circle about the equi ilateral and e- 
3 pentagon ABC DE. 

Biſect the right lines AB, BO , in the points H and G2 10. 1. 
rom which draw the right lines HF, GF, interſeCting each o- 

Eder i in the point F, and at right angles, to AB, BC b; from the b xx. 1. 

Point F draw the right lines BF, FA, FE \ FD, FC, they will 

biſect the angles at A, B, C, D, E. Then, becauſc AB is e- c cor. 13. 

Equal to AE, and AF common, and the angle BAF equal to 

EAT, the baſe BF will be equal to EFA. For the ſame reaſon, d 4. 1. 

EF is equal to FC; therefore, it, with the center F, and diſtance 

B, E, or C, a circle 3 is deſcribed, it will paſs through the points 

A, B, 5 5 5 5 E, of the equilateral and e pentagon ; 

Which was required. | 


P R OP. XV. PROB. 


th T inſeribe an equilateral and equiang ular hexagon i in a + given 
circle. 


tie It is required to inſcribe the equilater al and equiangular hex. 
e on in the given circle ABC DEF. 

angle Draw AD a diameter to the circle ABCDEF, whoſe center is 
jos; with the point D as a center, and diſtance DG, deſcribe a 
CHI 5 EGCH ; join EG, GC; which produce to the points 
Toi, F; j Join AB, BC. CD, DE, EF, FA; then ABer is 


an equilateral and equiangular hexagon. Wy 

wi For, ſince G is the center of the circle ABCDEF, Go is e- 

. to GD; and ſince D is the center of the circle CGEH, a d- frs. 1. 

GD is equal to DC; therefore CGD is an equilateral triangle bz b . z. 

ut it is likewiſe equiangular*. For the ſame reaſon, GDE is e cor, 5. Is 

in equilateral and equiangular A 85 and equal to the 
triangle 


Bock IV. 
INNS 
d 15. 2 


e 13. To 


f cor. 32. Is 


cach is one third of two right angles*; therefore the whole ang 
_ BCD, is equal to the whole CDE. For the ſame reaſon, allt 


F, tangents to the circle, be drawn, an equilateral and equiang 
Jar hexagon will be deſcribed about the circle, as may be prove 


dbiſect BC in E; BE or CE will be ons fifte. ith part of the of 


therefore BG, GC, are equal to CG, GF, and the angle BG 
equal to the angle CG; therefore the baſe BC is equal to Cl 
but likewiſe BG, GC, are equal to FG, GE, and the an 


_ equiangular pentagon Þ, drawn from the point A; then, if tf 
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triangle CGD; and, becauſe BG, GA, are equal to DG, C 
and the angle BGA to DGE d, the baſe AB is equal to D 
For the ſame reaſon, AF is equal to CD; but CD is equal 
DE ; therefore AB is equal to AF. Again, becauſe CG fa 
upon BE, the angles CGB, CGE, are equal to two right angles 
bur CGD, DGE, are each one third of two right angles 
therefore CGB is likewiſe one third of two right ang! 


BGC to FGE d, therefore the baſe BC is equal to FE; but BC 
proved equal to CD, and CD to DE; therefore the fix (il 
BC, CD, DE, EF, FA, AB, are equal; therefore the figu 
is equilateral ; it is likewiſe equiangular; for the two ang] 


GDC, GDE, are equal to the two angles GCD, GCB; f 


other angles are equal to one another; therefore the figure 
likewiſe equiangular. Wherefore, &c. RY 


Cor. Hence the fide of a hexagon is equal to the ſemi-di 
meter of the circle. And, if through the points A, B, C, U, | 


in the ſame manner as the [args Took And ſo likewiſe a circ 
may be inſcribed and deſcribed about a given hexagon. 


PROP. xvl. PROB. 
T O inſcribe an equilateral and equiangular quindecagon Ti 
given circle. Ls 1 


It is required to inſcribe an equilateral and equiangular qui 

decagon in the given circle ABC W M,. FI 
Let AC be the ſide of an equilateral and equiangular trian 
inſcribed in the circle*, and AB the fide of an equilateral at 


circle is divided into fifteen parts, the ſide of the triangle 
will ſubtend five of them, and the fide of the pentagon AB 1 
ſubtend three; therefore BC will be two of f id parts; there 
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Ex 


Sa 
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bumſerencez if BC, CE, Ke. be joined, the equilateral and Boox IV. 
tquiangular quindecagon will be inſeribed: Which was requi— 93 
1 | | — 


led. e | 

| Con. If, from what has been ſaid of the pentagon, right 
Ines be drawn through the diviſions of the circle, tangents to 
the ſame, an equilateral and equiangular quindecagon will be 
ſcribed about the circle; or a circle may be inſcribed or de- 
bribed about the quindecagon: . A 
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OF | nalog 

| 1 | | ſhen 1 

E. | 1 (? | L [| | 2 third 
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| alwan 
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N omole 
ö „ | whoſ 
"2 EFINTIT I'ONSsS. | the c 

* | llterna 

P AR T; is a magnitude of a magnitude ; ; che lefs of M ceder 
greater, when the leſs meaſures the greater. 2 

. werſe 


A maliinle is a a magnitude of a magnitude; the greater of thi and « 


leſs, when the leſs meaſures the greater. 


. TE por 


Ratio is a certain mutual habitude of magnitudes of the fan en 2 
kind, according to quantit 3 

T ME! „„ | __ Wiidec 

IV. ceeds 

M have proportion to each other; which, being mul 1 
plied, can exceed one — I ouver 

; ceſs b 


the ſecond, and third to the fourth, when there are taken an 


Magnitudes have the ſame ratio to each other, viz. the firſt! 


atio © 
nitud 
ther « 
it ſha 
laſt; 
laſt, 


equimultiples of the firſt and third, and likewiſe any equ 

multiples of the ſecond and fourth; if the multiple of the i! 
be equal to the multiple of the ſecond, then the multiple 
the third will be equal to the multiple of the fourth; 14 great 
greater; and, if lels, leſs. 


8 
Magnitudes which have the ſame proportion are called Propo 
tionals. 


Prdinat 


te 
| VI | ced 


11 
— 


View, of e the e of the 10 ents ave EE 

nen, of equimultiples, the multiple of the ficſt exceeds the 
| ile of the ſecond, but the multiple of the third does not — 
exceed the multiple of the fourth; the firſt to the ſecond is 
| ſaid to have a greater ratio than the third to the fourth. 

| VIII. 

| lnalogy is a ſimilitude of proportions. 

| 1 

N lnalogy, at t leaſt, conſiſts of three terms. 

X. 

When three magnitudes are proportionals, the firſt has to the 

| third a duplicate ratio of what it has to the ſecond, 

XI. 

| ben four magnitudes are proportional, the firſt has to the 

fourth a triplicate ratio of what it has to the ſecond; and 

| always one more in order as the proportionals ſhall be extend- 


ed. 
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XII. 
ſuwologous magnitudes, or magnitudes of a like ratio, are ſuch 
| whoſe antecedents are to the antecedents and ene to 
| the conſequents in the ſame ratio. 


it ſhall be in the firſt order of magnitudes, as the firſt is to the ; 
laſt; ſo, in x the ſecond order of magnitudes, is the firſt to the 


laſt, 

XK. 
Idinate proportion is, the ratio being, as in the laſt, as the an- 
cedent is to the conſequent, 1 in the lirik order ot magnitudes 


XIII. 1 

lternate ratio is the comparing the antecedent with the ante- | 1 

Fl cedent, and conſequent with the conſequent. 25 | nn 
werſe ratio is, when the conſequentis taken as the antecedent, 15 1 

1. 2nd compared with the antecedent as a conſequent. 5 1 
ompounded ratio is, when the te eden and conſequent, ta- — 
„ben as one, are compared with the conſequent itſelf. . Iv 
Jrided ratio is, when the exo, by which the antecedent ex- 34 

ii <<<45 the *conlequent,1 18 compared with the conſequent. 5 4 | 
feet ratio is, when the antecedent 3 18 compared with the ex- = 
ee by which the antecedent exceeds the conſequent. ED | 4 
it ne XVIII. 885 1 
* bio. of equality f is when there are taken more than two mag- | 4 ö | 
* ina in one order, and a like number of magnitudes in ano- 1 
@ ther order, comparing two to two, being in the ſame ratio; 6 
. 1 
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4 is the antecedent to the conſequent in the ſecond order i 
magnitudes z and as the conſequent is to any other, fo is tl 
conſequent to any other. 

XX. 


Perturbate proportion is, when there are three or more mag. 
tudes, and others equal to them in number, taken two an 
two in the ſame ratio; in the firſt order of magnitudes, as th 

antecedent is to the contequent; ſo, in the ſecond order g 
magnitudes, is the antecedent to the conſequent ; and, as h 
the firſt order, the conſequent is to ſome other, ſo, in the f 
cond order, 1s ſome other to the antecedent. 


AX 1-0--M- $, 
4 
QUIMU LTIPLES of the ſane, or of equal magu 
| tudes, are equal to each other, 
: 2 
Theſe magnitudes that have the ſame equimultiples, or -whal 


eee are a are equal t to cach other. 


Tebe, be any number of magnitudes, tte of a li 
L number of magnitudes, each of each, whatever multiple a 
one of the former magnitudes is of its correſpondent one, the jail 
multiple are all the farmer magnitudes of all the latter. 


Let AB, CD, be magnitudes, equimultiples of E, F, whate 
ver multiple AB 3s of E, and CD of F, the fame. multi 
AB, CD, together, is of E, F, together. 

For, let the magnitudes in Ab, equal to E, . AG, GB; ant 

the magnitudes in CD, equal to F, be CH, HD; then mare ct 
axe equal to E, F; and BG, HD, likewiſe equal to E, Y; 
fore, as often as AB contains E, aid CD, F, ſo often AB, Ot 

contains . - WREreiargs if there are, &c. 


PR O P. IL. 
F the firſt be the Pk multiple of the ſecond, as the third 1s 


the fourth; and if the fijth be the ſame multiple of the econ 
that the ſixth is of the fourth; then {hall the firſt, added to! 


'T H E OR. 


_ #fth, be the ſame multiple of the ſecond, that the third, , toti 


* xth, is of Lg fourth, 


therd 


I 
* 


: Let 


K he thi 


me 1 


Purth 
F. 
For, 
Ihere 
hual te 


In BG 


Fhere : 


3 H Ce: 


7 4 
F the 
third, 


ſecond 


Let 
third 

bf A, 
For, ] 
magn 
many 
equal 


tat 


Ft, 

thy 
ame 
the t} 


Le 
B as | 
and | 


— 


gil 


he third DE is of the fourth P; 
me multiple of the ſecond C, that the ſixth EH is of the 
Purth 5 then AG will be the ſame multiple of C that DH 18 
UF. 
For, beraule AB is the ſame multiple of C that DE is Of'E;- 
nere are as many magnitudes in AB equal to C, as in DE, e- 
hualto F. For the tame reaſon, there are as many magnitudes 
In BG equal to C, as there are in EH, equal to F; therefore 


OF EUCLIV., 6% 


there are as many magnitudes i in AG equal to C, as there are in 


a equal to F. ne Ko. . 


PROP. III. T H E O R. 


FF the firſt be the ſame multiple of the ſecond, that the third is of 


* the fourth, and there be taken equimultiples of the firſt and 


blird, then will the magnitudes ſo. taken be equimuitiples of the 
ccond and fourth. 


| Let the firſt A bs the ſame — cole of the ſecond B that the 
third C is of the fourth D; and let EF, GH, be equimultiples 


of A, C hen EF is the fame multiple of B, that GH is of D. 


For, let the magnitudes in EF, equal to A, be FK, KE; and the 


magnitudes in GH, equal to c, be HL, LG : then there are as 


wany magnitudes equal to Bin FE, as there are magnitudes 
equal to D in GH; wherefore FE is the ſame multiple of B, * 
hat GH 1s of D. Whercfore, &c. 


1 the rf 3 the ſame ratio 70 the Tent that the third bas Fo 
the fourth, then ſhall alſo the equimultiples of the firſt have the 


fame ratio to the equimultiple of the ſecond that 7 e if = 


the third has to that of the fourth. 


Let there be four 3 4 B, C. D, ſuch, that A is to 

B as C to D. Let E, E, be taken the ne multiples n n 
and G, H, the ſame multiples of B, D; then E is to G as . 
s to II. For, take K, L, any equimultiples of E, F, and 

M, N, any equimultiples of G, H; then K is the ſame 'mul-. 
ple of A that Lis of C“. For the ſame reaſon, M is the a 2; 
ſame multiple of B that N is of D *; but, becauſe A is to B as 
Lis to D. it * be equal & to M, & will be equal t to N; if great- 


ery 


| Let the rſt AB be the ſame multiple of the eond Cy that Book V. 
and let the fifth BG be the WV 
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Boox v. er, greater, and, if leſs, leſs; but K, L, are equimultiples 9 
E, F, and M, N, of G, H; wherefore E is to G as F is ty 


b def. 5. 


AkE is of a part taken away CF; then the reſidue EB ſhall be 
the ſame multiple of the reſidue FD, that the whole AB is d 


or 


b Ax. 2. 


to F. Wherefore, 7"; four magnitudes be proportional, they 


of the other that the whole is of the whole. 
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Hd, b; but it is pr oyed, that: if K be equal to M, Lis Prey ty , 
N; but, if K is equal to M, M is equal to K, and N to L; i 
greater, greater, and, if leſs, leſs; wherefore Gi is to L. as 111 v 


will alſo be inverſely proportional. Mherelere &c. 


PROP. v. THEOR, 


15 one magnitude ze the ſame multiple of another magnitid, 
that a part taken from the one is of a part taken from the other . 
then the reſidue of the one Hall be the ſame multiple of the "70 7 


Let AB be the ſame multiple of CD, that a part + tiber away 


the whole CD. * 

Por, let BE be the fame multiple of CG that AE is of un Yu 

then, becauſe AE is the ſame multiple of CF that BE is of C0 * 
AE will be the ſame multiple of CF that AB is of GF*; * 

Ak is the ſame multiple of CF that AB is of CD, and AB 5 BYE 

the ſame multiple of GF that it is of CD; therefore GF is e Nie g1 
dual to CD Þ; take CF, which is common, from both, there re- Wave 

mains GC equal to FD; therefore AE 1s the ſame multiple eat. 

of CF that EB 1 is of FD. Wherefore, c. 2 

5 en 4 

- 5 - It be 

PROP, VL THEOR. et G 

Will t 

J* u e be equimultiples of to magnitudes, and Fam the 

k magnitudes, equimultiples of the ſame, be taken away, the reſidu N tl 

ſoall either be equal to theſe TOs or e o them, 95 
lou 

For, firſt, let GB be equal to E ; if HD! is not equal to F, le 75 

KC be equal to F; then AB is the ſame multiple of E that KH. 

is of F *; but AB, CD, are put equimultiples of E, F ; theretore * 

HK is the ſame multiple of F that CD is of F; therefore KH is Win 

equal to CD. Take CH, which is common, from both, ther Cet 

remains KC equal to HD; but KC was put equal to F; there I. N 

fore HD is equal to F; after the ſame manner it may be de- 8 n 
monſtrated that, if GB is any equimultiple of E, HD will bg = 
Li like e of F. Wherefore, Ro. 4 

n 

Wee 


O'F-EUCEELD: "wx: 
0 PROP. VII. T HE AR. Boox V. 
ov 2U1L magnitudes have the ſame proportion to the fame | 
lt I magnitude, and one and the ſame magnitude has the ſame 
WW roportion to equal magnitudes. 
„ 


Let A, B, be two equal magnitudes, and C any third mag- 
Iitude, then A, B, will have the ſame proportion to C. For, 
Et D, E, be any equimultiples of A, B, and F any equimultiple 
e; then, if D is equal to F, E is likewiſe equal to F; if 
> rcater, greater; and, if leſs, leſs; therefore A is to C asB is to 
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" Again, C is to A as Cis to B; for, the ſame conſtruction re- 4 def. 5» 
„Paining, if F is equal to D, it is likewiſe equal to E; wherefore 
eis to B as C is to A. Wherefore, &c. _ 
P R O P. VIII. T H E OR. 

F HE greater of two unequal magnitudes has à greater propor- 

tion to ſome third magnitude than the leſs has, and that third 
F. Nagnit ude has a greater proportion to the leſſer magnitude than it 
6 pas to the greater. | „ ed os ba 
io Let AB, C, be two unequal magnitudes, of which AB is 
e- Mie greater; and let D be any third magnitude; then AB wil! # 
re- Nave a greater proportion to D than C has to D; but D has a bi 


— 


greater proportion to C than it has to AB, . 

| For, becauſe AB is greater than C, make BE equal to C, 
hen AB will exceed C by AE; if AE is not greater than D, let 
It be multiplied till it exceed D; and let this multiple be FG; 
jet GH be the ſame multiple of EB that FG is of AE ; then FII 
rill be the ſame multiple of AB that GH is of EB; and make a s. 
the ſame multiple of C that GH is of EB; but EB is equal to 
therefore K is equal to GH; wherefore FH is the fame 
nultiple of AB that K is of C. Now, of D let L be taken a 
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 Wouble, M triple, and fo on, till a multiple of D is found next 1 
letleater than K, which let be N; and let M be the next multiple 1 
(H D, leſs than N; then M will not be greater than K, that is, |: i 
ore vill not be lefs than M; but M and D are equal to N; and , 
is ecauſe FG exceeds D, and GH is equal to K, III will be i 
ere reater than N; that is, FH, the multiple of AB, exceeds N, 1 


res be multiple of D; but K, the multiple of C, does not exceed N, 
Jes he 1 of D; therefore AB has to Da greater proportion - Det 
be han C has to D e; but likewiſe D has to Ca greater proportion 

dan it has to AB; for, the ſame conſtruction remeining, N, 

de multiple of D, exceeds K, the multiple of C; but does not 


p Kced FH, the multiple of AB, Wherefore, &. +. 1 
—— PE PROP. 


Book. V. 


a g.] 


| a 7s 


bs. 


e 9. 


F magnitudes having proportion to the ſame magnitude, 
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PROP. IX, THEOR. 
| ACNITUDES which have the fame proportion to 0 
and the ſame magnitude are equal to one another; and if rx > 
magnitude has the ſame proportion to other magnitudes, Zhel b 7 


magnitudes are equal to one another. 


Let the magnitudes A, B, have the ſame proportion to (, 
then A is equal to B. If not, let A be greater or leſs than lf 
if greater, then A has a greater proportion to C than B has t 
Ce; but it has not; therefore A is not greater than B; if le 
then B has a greater proportion to C than it has to CE; but! 
has not *; therefore A is not lefs than B; and, fince neither 


greater nor leſs, it muſt be equal. 


Again, if C have the ſame proportion to A that it hast 
B, A is equal to B; if not, C will have a greater proportion to 
the leſſer magnitude, than it has to the greater; but it has not: 


therefore A is not greater than B, or B is not greater than A ore, 
therefore A is equal to B. Wherefore, &c. _ | L 


that which has the greater proportion to ſome third is t F 
greater magnitude; and that magnitude lo which the ſame has t. 
greater proportion is the leſſer magnitude. ent, 
Of the magnitudes A, B, if A have a greater proportion Le 

to a third magnitude C, than B has to C, A is greater than o is 
B; for, if not, it will be either equal or leſs. If A is equal to Hall th 
B, then they would have the ſame proportion to C *; but the Net G 
have not; therefore A is not equal to B; neither is it leſs; ny ot 
for then B would have a greater proportion to C than it has u is 
Cb, but it has not: Therefore, ſince A is neither equal nor leb Hof A 
tban B, it muſt be greater: %% DT +: if G 
Again, if C have a greater proportion to B than it has to ,ſerea 
then B is leſs than A; if not, let it be equal or greater; if -L; 
qual, then C has the ſame proportion to B that it has to A Hand, 
but it has not; therefore B is not equal to A. It greater, then C, E 
C will have a greater proportion to A than it has to B; but it, te 
has not; therefore, ſince B is not equal or greater than A, EHequs 
muſt be leſs. Wherefore, &. RE = 


PRO? 


] OF EU CPI b. 73 
i | 5 Beek V 
PROP. XI. THE O B. Lind 


1 7 ROPORTID NS that « are the ſame to any third, are the fame 
rb one another. 


10 A bets B, 48 Cf is to D, and C to Das E to F; then A 
in be to B as E to F. | 
1 | For, let G, H, K, be any equimultiples of A, C, E; 194 ; 
08M, N, any other equimultiples of B, D, F; now, becauſe A is: 
"mi 10 B as C is to D; and G, H are equimultiple of A, C; and 
„ M any other equimultiples of B, D; if G is equal A L. II 
10 il be equal to M *; if greater, greater; and, if leſs, leſs: Like: a Def. 8. 
priſe, becauſe C is to Das E is to F; if H be equal to MI, K 
„in be equal to Na; if greater, greater; and, if leſs, leſs. Where« 
0 Wore, if G be equal to L, K will be equal to N; for they are e- 
ei ual to H, Mo; wherefore A is to B as E to Fs. Where b Ax. 1. f. 
ore, &c. 5 
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4/1 Fu any number if 1 20 proportional, as one of the ans 
' tecedents is to one of the conſequents, fo are all The antece> 


ents to all the conſequents. 


Let the magnitudes be A, B, e, D, E, F; mT as A is to B, | 
ano is C to D, and E to F; then as A is to B, e ire A, C . 
to Hall the antecedents, to B, D, F, all the conſequents. For. let 
cr let G, H, K be equimultiples of A, C, E; and L, M, N be a- 
19 other equimultiples of B, D, F; "hen, bene Ai toB as 
to eis to D, and C to D as E to F, and G, H, K equimultiples 
<1 of A, C, E, and L, M, N any other equimultiples of B, D, F; 

if G be equal to L, H will be equal to M, and K to Na j if a Def, 5. 
1, MWoceater, greater; and, if leſs, leſs; wherefore; if G be equal to 
MW; G. , K, will be equal to L, M, N; if greater, greater; 
5 nd, if leſs, leſs o; but G; G, H, k,. are equimultiples of A; A, b =. 
cn e, E, together; and L; 15 M, N, equimultiples of B; B, D, . 
it F, together; : ſuch, that, if G be equal to L; G, H, K will be 
1 {Wqual to L, M, N, together; wherefore A, C, E, together, are 

to 55 D, F, rogerher as Al is to BJ. Wherefore &C. 

. PR OP, 


PF 
T... ·mm¹w-wF . 3 i 
222 Seo ne et eee an 
7 * 2 8 A * . 7 L 
MLA” 


wg — ow Br is rw n 


74 THE ELEMENTS 


Book V. : 
PR OP. XIII. T HE OR. | 
"F the firſt is in the ſame profortion to the ſecond, as the thiri 
to the fourth; and if the third has a greater proportion 5 
the fourth, than the fifth to the ſixth ; then ſhall alſo the ferft haus 
a greater proportion to the ſecond, than the fifth to the ſixth, 

Let the firſt A have the ſame proportion to the ſecond 3, 
that the third C has to the fourth D; but let the third C have , IE, 
o1-ater proportion to the fourth D, than the fiſth E to the m nothe 
; then the firſt A will have a greater proportion to the ſecou there 
3, than the fifth E has to the fixth F. | there 

. becauſe C has a greater proportion to D, then E tor; F. 

. let G, H be equimultiples of C, E; and EK, I. equimulti ale; | 


©; , 1 ſuch, that, if G e K, but H Joes not exceed L.; 
- anc let M be the lame multiple of A that G is of C; and Nthe 
„ ſame multiple of B that K is of D; then, becauſe G exceeds K, 
Del s. Mü will exceed N,; but G excceds K, and H does not exceed 
L; and M exceeds N, and H does not exceed L; and M, Hg. 
arc equimultiples of A, E; and N, L, of B, F; wherelore 2 A II 
has a greater proportion to B, than I hast to F. Wherefore, & * 


Le 

5 3 A 1s 

p R O P. XIV. T HE OR. — 

anc . 

I the fin ſt "BY the fame proportion to the ſecond, that the hid * 
has to the fourth; if the firſt be greater than the third, tit 2 
ſecond will be greater than the fourth ; but, if the firſt be eq 10 „a 


the third, the ſecond will be equal to the fourth ; if the fir vg ts lejs 
than the third, the ene e will be 25 than the nt, 


Let the firſt A have the fame proportion to the ond B, that 
the third C has to the tourth D; ; if Al is greater than C, then 
B is greater than D. 

For, if A is greater than C, Rap B any third magnitude, 4 
has a greater proportion to B than C has to B but A is to! 

as C is to D; therefore C has to D a greater proportion than 
: 1 C has to Bo; therefore D is leſs than Be; that js, B is great® 
tan D. In che ſame manner it is proved, that, if A is equal '9 
C, B is equal to D; and, if leſs, leſs. Wherefore, &c. 
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Book V. = 


PROP. XV. THEOR. 


ARTS have the ſame proportion as their like multiples, if : 
"TT correſpondently. 


| Let AB be the fame multiple of o that DE is it F; then C 


= be to F as AB 1s to DE. Ps | 
For, let AG, GH, HB be each equal to C; and DK, KL, 
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5 | 
1 b 

I, each equal to F; then AG, GH, HB are equal to one a- it 
th nother“; and likewiſe DK, KL, LE equal to one another; 2 Ax. 1. r. | 
1 1 

1d therefore AG is to DK as GH is to KL, and as H is to LE Þ; b 11. 1 
therefore AB is to DE as AG is to DRE that is, as C to C 12. 'v 

8 1 Wo 
nm | ne & c. 1 
ic: 1 
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"PROP. XVI. THEOR. 


F _ magnitudes of the Fade kind are propertional, PE ſeat 
| alſo ” alternately e | 


Let the four magnitudes A, B, CD; be proportional, viz. as 
A is to B, ſo is C to D; they will likewiſe be proportional 
when taken alternately; that is, as A is to C, ſo is B to D; for, 
ake E, F equimultiples of A,B; and G, H any equimultiples 
f C and D; then, becauſe E. i is the ſame multiple of A that F | ; 
of B, and G the ſame multiple of C that H is of D, A is to i 
B as E ; is toF*; but A is to B, as C is to D; ee e C is to a 15. ) 
D as E is to F P ; and as C is to D, fois G to H*; therefore b 11. _ 
L is to F as G is to HÞ; therefore, ſince E, F, G, II are four | 
magnitudes proportional,  equimultiples of other four, As Dy GC; 
; therefore, if E is equal to G, F is equal to H; if greater, 
greater; and, if leſs, leſs © 3 wherefore A is to C as B is to 2 d, cr. 
ſterefore, e. e 4 Pef. 5. 
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PROP. XVII. THEOR. 
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T magnitudes 3 are proportional, they foal alſo be 
pr cgi when divided. 


| Let 
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tr I Let the compounded Wege de AB, BE, CD, DF, be pro, 


b 11. 


d 2. 


0 Def. 5. 


"> 
b Hyp. 


0 11. 


d 14. 


AB, CD; and XH, MP, any other equimultip es of EB, FD; if 


greater or leſs than FD; firſt; to a leſs, as DG, viz. AB to Bl, 


er than FD, but it is alſo leſs, which is impoſſible ; there: 
fore AB is 1 to BE as CD to DG. In the ſame manner it 1 


portional; that is, let AB be to BE as CD is to DEF; the 
magnitudes ſhall be proportional when divided]; that is, Al 


thall be to EB as CF is to FD. 


For, take GH, HK, LM, MN, equimultiples of AF, EB, CF, 


FTD, and KX NP, any equimultiples of EB, FD; now, be Ir th. 


cauſe GH is the ſame multiple of AE that HK is of EB; ani 2” 


l the ſame multiple of AE that LM is of CF; and LM t* 
Tame multiple of CF that MN is of FD; therefore GK is WW AA 


ſame multiple of AB that GH is of AE *. But GH is the ſan 
multiple of AE that LM 1s of CF; therefore GK is the ſame 
multiple of AB that LM is of CF.“ But LM is the ſame mul. 
tiple of CF, that MN is of FTD; therefore LN is the fame mul 
tiple of CD, that LM is of CF“; therefore GK is the ſame 
multiple of AB, that LN is of CD. But HK, MN, are th: 
ſame multiples of EB, FD; and KN, NP any other 0 
quimultiples of EB, FD; wherefore HX is the ſame mult 'ple 
of EB that MP is of FD a. But GR, LN are ä 


GK be equal to HX, LN will be equal to MP; take HK, To 
from both; then, if GH be equal to KX, LM will be equal t 


NP; if greater, greater; and, if lefs, lefs; wheretore AL 15 0 
LB as CF is co FD ©. , Wherefore, „ 


PROP. XVIII. THEO R. 


| of 8 divided be proportional, Foy foal 2100 be props „ Is 
tional when CORINNE . he fo 
| han! 


Let AE, EB, CF, FD, be 3 divided 35 viz. 7h 


AE is to EB, ſo i 18 CF to FD; they ſhall likewiſe be propott: le ,. 


onal when compounded, viz. as AB is to BE, ſo is CD to DF; 
if not, let AB be to BE as CD is to ſome magnitude, either Þ 


hi 
25 CD to DG; therefore AE is to EB as CG is to GD; buf, ©. 
AE is to EB as CF is to FD; therefore CG is to GD as Cl . 


is to FD ©; but CG is greater than CF; therefore DG is great: * 


proved, that AB 1s not to BE as CD to one greater than DF; 1 
therefore AB is to BL as CD is to DF. Wheretore, &C I'S 
| as ] 


PROP 
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PROP. XIX. TH O R. 


Ir the whole be to the whole, as a part taken from the one is to a 
part, taken from the other, then ſhall the reſidue of the one be 
% the reſidue of the other, as the whole is to the whole; and if four 
b:ognitudes be proportional, they ſhall be converſely proportional. 


Let the whole AB be to the whole CD, as a part taken away 

AE, is to the part taken away CF; then the reſidue EB is to 

the reſidue FD as the whole AB is to the whole CD; for alter- 

pately as AB is to AE, fo is CD to CF*; then BE is to AE ag 2 26. 
Pf is to FC b; and BE is to DF, as AE to CF*; but as AE is b 15. 

ho CF, ſo is AB to CD©; therefore EB is to the reſidue FD as © Hyp. 
the whole AB is to the whole CDA: Again, if AB be to BE as d 27. 
CD to DF, then they ſhall be converſely proportional; for AE 

bs to BE as CF is to FD ©; and BE is to AE as DF is to CF f; ; G. . 
therefore as AB is to AE, ſo is CD to DFs; therefore the firſt g 18. 
Az is to AE, its exceſs above the fecond, as CD, the third, is 

bo DF, its exceſs above the fourth ®, Wherefore, &. ü Def, 17. 
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F there be three magnitudes, and others equal to them in num- 

ber, which being taken two and two in each order, are in the 
ame ratio ; and if the firſt magnitude be equal to the third, then 
Fhe fourth will be equal to the fixth ; and, if the firft be greater 
han the third, then the fourth will be greater than the ſixth ; and, 
4 1 firſt be leſs than the third, then the fourth will be leſs than 
the ſixth, 5 %%% 
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Let A, B, C be three magnitudes, and D, E, F, others equal 

o them in number; which being two in two in each order, are 

n the ſame proportion, viz. A to B as D to E, and B to C as E 

oF; and if the firſt A be equal to the third C, then the fourth 

D ſhall be equal to the ſixth F; if greater, greater; and, if leſs, 

cls; for if A is equal to C, and B ſome other magnitude, X 
5 the ſame proportion to B that C hath to B*; but A is to B 2 5. 

b D is to E; therefore D hath the ſame proportion to E that b Hyp. 
Thas to B; but B is to C as E to F; and, inverſely, C is to 

a F is to E; therefore F has to E the ſame N 
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Book V. has to B; but A has the ſame proportion to B that C has to}, 
YN therefore D has the lame proportion to E that F has to l. 


e 9. 


Þ 10, 
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to F, and B to C as D to E; and if the fiſt A be greater 
fixth F; if equal, equal; and, if leſs, leſs. 


C has to B*; but A is to B as E is to F; therefore E has to! 


8 I there be any number of magnitudes, and others equal to them it 


fe ſball be in the fame properti ton by equality. 


D, E, E, equal to them in number, which, taken two and tw0 


E-cauſt 
4 4 


therefore D is equal to Fe; if greater, greater; and, if leſs, eh G is 
Wherefore, &c. Ind, if 
Vof L 


PROP. XXL, TH O R. 


I there be three magnitudes, and others equal to them in nun 
ber, which, taken two and two in each order, are in the ſam 
ratio; and, 7 the proportion be perturbate ; if the firſt magnitud 
be greater than the third, then the fourth will be greater thy 
the fixth ; and if the firſt be equal to the third, then the feouri) 
will be equal to the ſixth ; / leſs, leſs. 


Let the three magnitudes A, B, C, and others D, E, F, equi 
to them in number, be taken two and two in the ſame ratio, 
and if their analogy be perturbate, viz. as A is to B, ſo is! 


than the third C, then the fourth D will be greater than the 
For, if A is greater than C, A has a greater ratio to B thin 


a greater ratio than C hath to B; ; and inverſely as C is to h, 
ſo is E to D; therefore E has to F a greater ratio than L. to 6 
But that magnitude to which the fame has a greater ratio, is the 
leſſer magnitudeÞ; therefore F is leſs than D; that is, D 1s 


greater than F; if equal, equal; ; and, if lele, leſs. Whereto: e 
&c. | 


PROP. XX THEO? 
number, which, taken two and two, are in the ſame ratio, then 


Let than be any number of magnitudes A, B, E, and others 


in the ſame ratio, viz. A to B as D to E, and B to C as Eto 
F; then they ſhall be in thefſame proportion by equality; that 
is, A to C, as D to F. 

For, let G, H be equimultiples A, D, and K, L any equi 


multiples of B, E, and M, N any equimultipes of C, 5 en 
ecauk 


„ oe N 79 


Kcauſe A is to B as D to E, G is to K as His to L*; but B is Book V. 
Pas E is to F; therefore K is to M as L to N*; wherefore, Lov 
is equal to Mo, H will be equal to N; if greater, greater; a 4. 
Ind, if leſs, leſs; but G, Mare equimultiples cf A, C and I, b 20. 

Kof D, F; wherefore A is to C as D to F<, Wherefore, &c. . pee, 45 


P R O P. XXIII. T HE OR. 
„rere be three magnitudes, and others equal to them in number, 
L which, taken tabo and two, are in the ſame ratio; and if their 
% y be perturbate, they ſhall be in the ſame proportion by equa- 
155. 
Let there be three magnitudes A, B, C, and others D, E, F, 
Hual to them in number, which, taken two and two, are in the 


ul me ratio; and if their analogy be perturbate, that is, as A is 
10,088 B, ſo is E to F, and as B is to C, fois D to E; then they 
all be in the ſame proportion by equality; that is, A is to C 


kD to F. 

For, let G, I, L be equimultiples of A, B, D; and K, M, 
J, any equimultiples of C, E, F; then as A is to B, ſo is G to 
H=; and as E to F, fois M to N; but A is to B as E is to F ;4 15, 


in Wh *; 
 FiWicretore G is to Has M to Nb; and, becauſe B is to Cas Db it. ll 
DE His to K as L to M; therefore, if G is equal to K, Lis e- Mi 
D. nal to Ne; but G, K are equimultiples of A, C; and L, Near. 1 
the D. F; therefore A is to C as D to F. Wherefore, &c. d Def. 3. 1 


IF the firſt magnitude has the ſame proportion to the ſecond that 

the third has to the fourth ; and if the fifth has the ſame pro- 

portion to the ſecond that the ſixth has to the fourth ; then the firſt, 
1 mpounded with the fifth, ſhall have the ſame proportion to the ſe- 
hon nd, that the third, compounded with the frxth, has to the fourth. 


Let the firſt magnitude AB, have the ſame proportion to the 
cond C, that the third DE has to the fourth F, and the fifth _ 
C have the ſame proportion to the ſecond C, that the fixth | 
has to the fourth Fenn 88 5 

| For, becauſe BG is to C as EH is to F; inverſely, C is to 

IG, as F is to EH; but AB is to Cas DE is to F; therefore 
Wis to BG, as DE is to EH; and AG is to GB as DH is to 2 22; 


lers, 
t WO 
L to 
that 


n Ld; but as GB is to C, ſo is EH to Fe; therefore AG is to Þ 18- 
—— DI is to *. - . nn nn Os 
5 25 PROF. 


W — 
r 


* _ — - [OY FB 9 2 IT” r — 2 - 
n I AST ICY bt le CE RE ne a It ea He: 
| Se PF et * 


des: 


_— — 


MF er or neg ns ite 


— 
= 


1 —— 
< x 


2 


IAA ͤ TA A «4% „ 4„ẽͤ?ẽᷣ Eee 


2 Rs p ͤ ß . ee ogy nga. — 


do THE ELEMENTS 


Book V. 


a 19, 


PROP. XXV. T HE OR. 


L. four magnitudes be proportional, the greateſt and leaſt will b 
greater. than the other two. 


Let four maguiridea AB, CD, E, F, be proportional, viz. A 


to CD as E to F; of which let AB be the greateſt, and FH 


leaſt; then AB and F together, will be greater than CD and 
for, cut off AG equal to E, and CH to F; then AB is to CDz Z 
AG is to CH; therefore the remainder BG, will be to the e 


mainder DH, as the whole AB is to the whole DC *; but A0 
is greater than CD; therefore GB is greater than HD; n, 


becauſe AG is equal to E, and CH to F, then AG and Ff 
equal to CH and E; but BG is greater than HD; therclo# 


AB and F are greater than DC and E. Wherefore, Kc. 
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| Similar right-lined figures are ſuch as have each of their ſe. Boox VI. 
veral angles equal to one another, and the ſides about the equal w YN 
angles proportional to each 8 To 5 „ 5 9 
Figures are reciprocally proportional to each other, when the 3H 
pntecedent and conſequent terms of the ratio are in each figure. 3 
Ter ao — a 
A right line is cut into extreme and mean ratio, when the 
hole is to the greater ſegment as the greater {ſegment is to the 


eller. | 
| The altitude of any figure, is a line drawn from the vertex 
perpendicular to the baſe, 5 355 e 


Ratio is ſaid to be compounded of ratios, when the ratio of 
he firſt term to the laſt is produced from the quantities of the 
atios of the intermediate terms, either by multiplication, divi- 
ion, or both. | | | | PE : 


2 A 


PROP. 
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Book VI. 5 „ 2 NAN Þ 
W P R OP. I. T HE OR. 


RI. 1NG LE S and par allelogr ams that have the fame altitud, 
are to each other as their baſes. 


7 Let the triangle ABC, ACD, and the parallelograms EB, 
| FD have the ſame altitude, they are to one another as their ba 

ſes ; viz. as BC to CD; ſor, produce BC both ways to H, M; 

take BG, GH each equal to BC; and DK, KL, LM ad 

equal to CD; and join AG, AH, AK, AL, AM; 

then ns tria ingles ABC, ABG, AGH are equal to one 

2 38. 1. another“; and ACD, ADE, AKL, ALM equal to one 
another * - then, becauſe HC is taken any multiple of BC, 

and CM any other multiple of CD, the triangle AHC 1s te 

fame multiple of the triangle ABC that HC 1s of BC; ; and the 

triangle CAM the ſame multiple of CAD that CM is of CD; 

If HC be cqual to CM, the triangle AHC will be equal to ihe 

triangle ACM; if grcatcr, greater; and if lets, leis; therefore ABC 

b Def. 5.5.15 to AC as BC is to CD b; but the parallelogram EB is double 

ce 41. 1. the triangle ABC®, and FD double ACD; therefore the para. 
lelogram EB; is to the parallelogram DF, as the triangle ABC's 

d 15. 5. to the triangle AC Da; therefore the parailelograms EB, DF 
are to each other as their baſes BC, CDE. Whereſore, Ac. 


PROP. Nl. H AO R. 


F a right line be drawn parallel ts e one of the ſider of a triangly 
it will cut the other hdes proportionally ; and if a line cut th 
two ſides of a triangle profortionally, that right an be pc: 

rallel to the other ade of the triangle. 


Let DE be drawn parallel to BC, one ſide of the triangle anc 

then AD will be to PB as AL is to EC; for join DC, BE, the 

29. 1. the triangles BDE, DEC are equal“; and ADE is ſome othe 

7. 5. triangle; therefore BDE is to ADE as DEC is to ADE b: But 

1. BODE is to ADE as BD is to AD&; and DEC is to ADE a 

11. 5. EC is to AE e; therefore BD is to DA as CE is to EA ©; an 
if BD is to DA as CE is to EA, then DE is parallel to BC. 

For the ſame conſtruction remains: As BD is to DA, fol 

BDE to ADE ©; and CE is to EA as DEC i is to ADE; there 

fore the triangle BDE is to the triangle ADE as DEC ist 

e 9. . ADEA; therefore the triangles BDE, CDE are equal ©; there 

"39+. foie DE ; 18 paralicl to BC f. Wherefore, „ _ 

b R 
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ey PROP. WM. T HE OR. 
L 
F one angle of a triangle be biſeRed by a right line, which like- 
% cuts the oppoſite fide, then the je ments of that fide will 
Fave the ſame proportion to one another that the ther fides of the 
triangle have: And if the ſegments of that fide have the ſame 


; I, 


it ha- 


, * proportion to one another that the other ſides of the triangle have, 
A\ n [then a right line, drawn from the point of ſection to the vertex, will i 
_ [7 the oppoſite angle. | f 
) one | es 4 
% Let there be a triangle ABC, and let one of its angles, as 3 
5 then BAC, be biſected by the right line AD; then, as BD is to DC, 1 
1d the fo is BA to AC; for through C draw CE parallel to AD, 31. 1. 1 
CD. and produce BA till it meet CE in the point E; then, becauſe 7 
to the AC falls on the parallels DA, CE, the angle DAC i 18 equal to 1 
Ahe the angle ACE: But the angle BAD is equal to CAD; b 29. r. 5 
oubleiM therefore the angle BAD is equal to ACE d: But BAD is equal 6. Hxyp⸗ 1 
para. to AEC b; Vetefore AEC 1s equal to ACE 4 therefore AE is d Ax. 1.x, MP 
BC i588 equal to AC e: But BD is to DC as BA is to AEFf, ; that is, to * 1 
DF AC; and if BD is to DC as BA 1s to AC, then the right line * 1 
= DA biſects the angle BAC. 1 
For the fame conſtructton remains; BD i is to DC as BA; 1: Fi 
to AC; and BD is to DC as BA is to AE TFN ; thereſore BA is ""M 
to AC as BA is to AES; therefore AE is equal to Ach; there- 8 17. 3. 1 
ore the angles ACE, AEC are equal i: But ACE is equal to ara 1 
nol DACÞ; therefore the angle AEC is equal to DAC® : But 5 1 
% AEC is equal to BAD; therefore BAD is equal to DAC Ad; 4 
„% berefore the angle BAC is biſected by the right line AD. 74 
[ Wherefore, &C. 14 
the Rö; -Þ R 0 * * 1 HE O K. 1 
Fu NE F des about the equal angles of equiangular triangles 4 
JE a are proportional ; and the ſi des Jubtending . uc angles 1 
au arc homologous, or * like ratio. 
"= Let the two caniaticular * be ABC, DCE, VIZ. the 
angle ACB equal to the angle DEC; BAC to CODE; and ABC 
here 0 DCE; then the ſides that are about the equal angles ar” pro— 


portional, and the ſides — the equal ag homoto- 
7 2 $0us, or of like ratio. "ls 1 3 
Let 
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Boox VI. Let the ſides BC, CE be placed in the fame right line; they 
Wa becauſe the two angles ABC, ACB are leſs than two right 


ing angles of the one equal to the remaining angles of the other, 
each to each: But the triangle EGF is equiangular to the tri- 
angle ABC; therefore DEF is likewiſe equiangular to ABC. 


' * 
Secon 


9.200 


a 17. 1. angles, and the angles ACB, DEC are equal, the angles Mit lin 
ABC, DEC are leſs than two right ones: The right lines AB, Re; a 
b Cor. 14, DE being produced, will meet bb in ſome point; which let be P; l 
„ then, becauſe the angle DCE is equal to ABC, DC is parallel HD to 
c 26. 1. AB: But the angle BAC is equal to CDE Ad; and BAC UHal to 
d Hyp. ACD<; therefore the angles CDE, ACD are equal; therefor: He trian 
27. 1. ED is parallel to AC f; therefore ACDF is a parallelogran, N to A 
, and F is equal to AC, and AF to DC s; and, becauſe AC h Wherefc 
4 - parallel to FE, BA is to AF as BC is to CE: Alter. BA is u 
BC as AF or CD is to CE. Again, becauſe ® BC is to CE y 
FD or AC is to DE, alter. BC is to AC as CE to ED: But A 
is to BC as CD to CE; and BC to AC as CE to ED; therefore 
i 2, f. AB is to AC a8 CD'to DEI. Wherefore, &. 
1 | 5 F the; 
| to one 
ROF. V. and; M. THEOR-: ls 
IF the fides of two triangles are proportional, or if one angle of yo 
be one be equal to one angle of the other, and the ſides about Mu“. 
the equal angles proportional, the triangles will be equiangular, Mb. 
and the angles which the homologous ſides ſubtend will be e- 1 
gual, Ry 5 c 
Let there be two triangles ABC, DEF, having their ſides pro- A 
portional; viz. AB to BC as DE to EF; and as BC is to CA, ſo Ni nc 
is EF to FD; and as BA to AC, ſo is ED to DF; or, if the Ne eat 
angle BAC is equal to the angle EDF, and BA to AC u rx. 
ED to DF; then the triangles ABC, EDF are equiangular, and For. 
the angle ABC equal to DEF; BCA to EFD, and BAC to Ne * 
EDF; that is, the angles which the homologous ſides ſub- BG. 
tend are equal. = „ „ CB 
Firſt, Let the triangles ABC, DEF have their ſides propor- oport 
tional (fig. 1.); at the points E, F, with the right line EF; make Dx 
„ angle FEG equal to the angle ABC *; and EFG to ACB; then Nee B. 
Ez the remaining angles EGF, BAC will be equal; and becauſe Nie B 
„ne the two triangles ABC, EFG are equiangular, AB is to BC as E. 
0 GE to EE e: But as AB is to BC to is DE to EFA; therefore Nil i 
d Hyp- DE is to EF as GE is to EF; therefore DE is equal to Gu; ee; 
9 9 for the ſame reaſon FG is equal to FDe, and EF is common; E; 
: n 4 therefore the triangles DEF, GEF are equal s; and the remain- imp! 


Secondly, 


OF EUCLIV. mn 1 


nn, econdly, Let the angle BAC be equal to the angle EDF, Book VI. 
abt g. 2.) and BA to AC as ED to DF; at the point D, with the K 
; Wit line DF, make the angle FDG equal to the angle EDF, or 

B, e; and the angle DFG equal to the angle ACB ; then the 

F; aining angles at G, B, are equal; becauſe BA is to AC as h ©, 32. r. 
Ito WMD to DF; and likewiſe, as GD is to DF; therefore DG is 
nal to DEf. For the ſame reaſon EF is equal to FG; and f 9. 8. 

ore Ne triangles DEF, DFG, equiangular ; but DFG is equiangu- 

un, to ABC; therefore DEF is likewiſe equiangular to ABC. 

- 15 Wherefore, &c, 5 5 


P R O P. VII. T H E O R. 


F there are two triangles, having one angle of the one equal 
to one angle of the other, and the ſides about a ſecond angle of 
e one proportional to the ſides about the correſpondent angle of 
x other, and the remainimg third angles, either both leſs, or both 
t leſs than right angles then the triangles will be equianguiar, 
have theſe angles equal, about which the ſides are propor- 


=. 


le of 
bout 
lar, | 8 - | 
re the two triangles ABC, DEF, have an angle BAC in 
the one equal to the angle EDF in the other; and the ſides 
pro out the angles ABC, DEF, proportional, viz. AB to BC, 


DE to EF; and the other angles at C, F, either both leis, or 
\, 10 en not leſs than right angles; then the triangles ABC, DEF, 
Ng e equiangular; the angle ABC equal to DEF, and AC; to 


and For, if the angle ABC be not equal to the angle DEF, let 
7 * ie of them, as ABC, be the greater, and make the angle 
U = 


56 equal to the angle DEF *; then the remaining angles a 23. r. 
CB, DFE®, are equal, and the ſides about the equal angles b cor. 32. 1. 
oportional ©, viz. AB to BG as DE to EF; but AB is to BC e 4 
DE to EF; therefore AB is to BG as AB is to BC; there- 4 11. 5. 
re BG is equal to BC ©, and the angle BCG to BGC f; there- © 9.5. 
e BGC, BCG, are each lefs than a right angle; therefore * 5 . 
E is leſs than a right angles, but BGA, BGC, are e- 8 Hyp. 
Lal to two right angles b, and BGC is proved leſs than a right h 23: x. 
gle; therefore BGA is greater than a right angle; therefore 


por- 
12ke 
then 
ule 
C as 
fre 
if, 


mib is likewiſe greater than a right angles, and leſs; which 
Sh mpoſhble z therefore ABG is not equal to DEF; nor can any 
— le but ABC be equal to DEF. Wherefore, &c. 

— e Sg ES 

1dly, 


| PROP, 


Bock VI. 
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Lind p R O P. VII. THEOR. 
FT: 0 
17 a perpendicular be drawn in a right angled triangle, fr | d 
_ the r:ght angle to ihe baſe, then the triangles on each ſid: of i | 
 perpeiidiontar will be ſimilar to the whole, and to one another. "0 
Let ABC be a right angled triangle; and from the point! 12 
of the right angle B \C, let fall the right line AD perpendic a 
to the b-+ BC; then the triangles ABD, ADC, are ſimiart aw 
ABC, and to one another, | | 1 aralle 
For the right angles BAC, ADB, are equal; and the an The 
| at B common to the two triangles ABC, ABD; therefor: Mees 3 
2 cor. 31 remaining third angles C and BAD are equal; therefore BC as 
b hy to BA as BA is to BD®. Again, becauſe the right ang! is 
BAC, ADC, are equal, and C common to both, the remaifd E 
ing third angles B, DAC, are equal *; therefore BC is to AMD is 
as AC is to DCÞ; they are likewiſe ſimilar to one another; Mie A 
the angles ADC, ADB, are each right angles, and the anguired 
C equal to BAD, and B to DAC; therefore BD is to AD 
AA“ is to DC; therefore the triangles ADB, ADC, are fim 
Def. 1. lar to the whole®, and to one another. Wherefore, &c. 
Cor. Hence, in a right angled triangle, if a perpendicul7 
is let fall from the right angle to the baſe, that perpendicular MW} } 
a mean proportional to the ſegments of the baſe; and each of tl 
ſides containing the right angle is a mean proportional to! 
whole baſe, and that ſegment next to the fide. * 
lem, 
5 | : „„ Proc 
(6. 
zt 


O cut M any part required from a given right line. 


of AC; therefore AF is one third part of AB; which was 
| quired, | Wherefore, &c. | | 


Let AB be a given right line, it is required to cut off 
part of it, as one third, _ e Te 
From the point A draw any right line AC, making? 
angle with the line AB; aſſume any point D in the line A 


and make DE, EC, each equal AD *; join BC; and thro 
D draw DF parallel to BCD, „5 
Then, becauſe FD is parallel to BC, a ſide of the trian "I 


ABC, AFis to FB as AD is to DC e; but AD is one third | 


PRO 
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| Book VI, 
PROP. X PROB. SV) 


divide a given undivided right line, as another right line is 
fre — | 

of th 
8 Let the given nad right line ba AB, and the divided 

ne AC, it is required to divide AB as AC is divided, 

Let AC be any how divided 1 in the points D, E; and making 

py angle with AB; join BC; and through the points D, E, 

uw DF, EG, parallel to BC; and through D draw DHK ® 37. I's 
arallel to AB. | 
Then, becauſe FH, HB, are parallelograms, their oppoſite 

des are equal ®; and, Pen FD is parallel to GE, AF is to 1 
Gas AD is to DE. Again, becauſe HE is parallel to BC, . 1 
is to HK as DE is to EC e; but DH is equal to EG; and 
nd HK to GB; therefore DE i is to EC as FG is to GB; but 
Nis to DE as AF i is to FG; wherefore the given undivided 

ne AB 1 1s cut in the ſame propor tion as AC: Which was re- 
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1 5 te X hn C _ 5 1 2 SS ”: q 2 rn 2 yn 
wy 3 12 — k eh 68 2 Y 6 ME IE 6 ˙ tA 2 IT: 2 — 5 
"IS e . 24. n IS. . Sc - No 24 pt r 2 — Sr enn 5 — , a 2 
2 Wn ODER * a 8 S eo ä 0 boys +: * % 5 * — n — . b 
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3 17 ER os eg. <a 0 — 8 ** =" prey 4 - — —— 
* ORCS A * — 5 —— « 
X. 4 = | 


dic es A) Job Fa, ER ag ge | 

cn WO right lines being given, to find a third propertionat. 4 

h of tl } 

te Tt AB, AC, be two given right lined, Re any angle 1 
ith each other, it is required to kind a third proportion. al to iq 
hem. 0 
Produce AB, AC, to the points D, E: make BD equal to 4 
AC *; join the points B, C; through D draw DE parallel toa 3. r. 99 
Ob, then AB is to BD as AC is to CE ©; but BD is equal to 31. 1. 4 
e; therefcre AB is to AC as AC is to CE. N bersfore, &.. NF 

ot R O P. A. PR OB. 1 

ibn K RE E right lines given, to ne a e proportional, 

tian Let A, B, C, be the chte given right lines, it is 5 required 


ind a fourth proportional to them. 
Let 
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Book VI. Let DE, EF, be two right lines, making any angle T 

vith each other; make DG equal to A“; GE equal to) 
23 „and DH equal to C. Join GH; and through E draw EF pan 
5 * T- lel to GH®; then DG is to GE as DH is to HF +; therefore! 

| is the fourth proportional required. „ 


, n. No. 
1 | erefor 
vd ß — | 
1 2 find a mean proportional to two given right lines. ams 2 
Let the two given right lines AB, BC, be placed in one tigh 
line, as AC; upon which deſcribe a ſemicircle ADC; at the po, 
a 11. 1. B, draw BD at right angles to AC *; join AD, DC; then BI 
is the mean proportional required. 5 
b 31. 3. For, becauſe the angle ADC is a right angle b, A; is to I 
es. as BD is to BC<; therefore BD is a mean proportional tot 
given right lines AB, BC: Which was to be done. 


P AR O P. XIV. and XV. T H E O R. i 


| 2UAL parallelograms and triangles, having one angle 

| the one equal to one angle of the other, have the ſides abt 
the equal angles reciprocally proportional; and theſe parallelogra 
and triangles that have one angle of the one equal to one angle 
the other, and the ſides about the equal angles reciprocally prope 
tional, are equal, viz. the parallelogram to the parallelogram, a 
triangle to the triangle. * . 


Let AB, BC, be equal parallelograms, and FBD, EBG, 

qual triangles, having the angles at B equal; and let the {id 

DB, BE, be in one right line, and FB, BG, in another; the 

the tides DB, BE, and GB, BF, that are about the equ 

angles at B, are reciprocally proportional, that is, DB 1s 
, e e 

Let the equal parallelograms be AB, BC, and compleat t 

harallelogram EF; then, as the parallelogram AB is to EF, 

2 5. 5. is BC to FE*; but, as AB is to FE, ſo is the baſe DB to BE 

di. and, as BC is to FE, fois GB to BF *; therefore DB is to! * 
£13. 5 . ß ĩͤ y odd be ks * 

ET And, if DB is to BE as BG is to BF; then the parallelogri 

AB is equal to BC; for, as DB is to BE, ſo is AB to FE 

_ ____and, as GB is to BF, ſo is BC to FE; therefore AB is to 

49-5 ag BC is to FE<; therefore AB is equal to BG “. 
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Secondly, let FD, EG, be joined; then FDB, EBG, are the e- Book VI. 
al triangles, and FBE is any third magnitude; therefore TDZ 
to FBE as EBG is to FBE ; but the triangle FDB is to FBE 

DB is to BEÞ; and EBG is to FBE as GB is to BF; br. 
JJC C 11. f. 
And, if DB is to BE as GB is to BF, the triangle FDB is 

ual to EBG: For, as DB is to BE, ſo is the triangle FDB 

FBE; and, as GB is to BF, fo is the triangle EBG to FBE; | 
ercfore FDB is to FBE as EBG is to FBE , therefore the | 
angle FDB is equal to EBG A: Wherefore equal parallelo- d 9. ;. 
ams and triangles, &c. 5 5 = | 


ED 
| to} 


PROP. XVI. T HE OR. 


F four right lines are proportional, the rectangle contained un- 
der the extremes is equal to the reftangle under the means ; 
d, if the reftangls contained under the extremes be equal to the 
angle contained under the means, then the four right lines are 
portional. e . n 


Let the four right lines AB, CD, E, F, be pioportional, ſo 

at AB be to CD as E is to F; then the rectangle under AB, 

is equal to the rectangle under CD, E: For, draw AG e- 
alto F, and at right angles to AB*, and CH equal to E, I.. 
d at right angles to CD; and compleat the rectangles GB, 
D: Then, becauſe AB is to CD as CH is to AG b, the rec-b 7. 5. 
age BG is equal to HD ©, and if GB is equal to HD, AB is e 14. 
CD as CH is to AG, that is, as Eta F; for the angles at C, 
are equal, being each right ones. Wherefore, &. _ 


PROP. XVIL T H E O R. 


F three right lines are proportional, the rectangle contained un- 
cer the extremes is equal to the ſquare of the mean; and, if 
rectangle under the extremes be equal to the ſquare of the mean, 
n the three right lines are proportinal. ——& © 
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let the three right lines A, B, C, be proportional, viz. as 

to B ſo is B to C; then the rectangle under A, C, is equal 

the ſquare of B: For, make D equal to B, and compleat 
 reftangles under A, C, and B, D; then, becauſe Ac, 

V, are two rectangles, and A is to B as D is to C, AC is 2 7. 5. 
Sg BD D; ang, . AC is equal to BD, A is to Bas b, 55 


„ — 
— D(—'7— 
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F 


Book VI. D is to C ; but Bis equal to D; therefore the rectangle under For, 


ju s — 


"2. 23. 1. 
h cor. 32. 1. 
C 4. 


2 def. 2. 


A, C, is equal to the ſquare of B. Wherefore, &c. ET 
1 I | to E 
P'R OF. No. FRO R. 4 
1 poles 
. : 5 V! ing ac. ual te 
Uni ot oe; ie pr fer: ie, 
nar arty ſituated to à right line figure given, * 
| EE, | © 8 BG 
Let AB be the given right line, and CDEFG the right lin Huplic 
figure given; it is required upon AB to deſcribe a figure fim equ 
and ſimilarly ſituated to CDEFG. Join DG, DF; and, at Mio e 
points A, B, of the right line AB, make the angles BAH Co 
ABH, equal to the angles C and CDG *, each to each; tb to t 
the remaining angles ABB, CGD, will be equal ®, and tine de 
ſides about the equa! angle proportional ©, that is, AB to B. 
as CD to DG; and AH to HB as CG to GD. Again, at th 
points H, B, with the right lite BH, make the angles BHk 
HBK, equal to DGF, GDF, each to each ; then the remainin | 
third angles HKB, GF, are equal d, and the triangles KW 
FdG, equiangular, and the ſides about the equal angles prop 
tional. Again, make the angles BEL, KBL, equal to ti it 
angles DFE, FDE, each to each; then the remaining third angie Pe 
at L, E, will be equal b, and the ſides about the equal anger. 
proportionale; but all the triangles in the figure ABLKH a 
proved ſimilar to all the triangles in the figure CDEFG ; aq Le 
becauſe the angles AHB, BHK, are proved equal to the MH 
angles CGD, DGF, each to each, the whole angle AHK is hum 
qual to the angle CGF, and the ſides about the equal anz\huml 
proportional; for AH is to HB as CG to GD; and KH to H rothe 
as FG to GD; therefore, by equality, AH is to HK as CCH 
to GF. For the ſame reaſon, HK is to KL as GT to Fifi of 
and KL to LB as FE is to ED; therefore the figure ABLKHWW Fo 
ſimilar to CDEF Gd. Wherefore, &c. the a 
CCT 
| 87 MILAN triangles are to one another in the duplicate tue! 
i of their homologous ſidees. = Rs 


Let ABC, DEF, be ſimilar triangles having the angles Il 

B and E equal; and AB, to BC, as DE to EF, and BC N 

fide homologous to EF; then the triangle ABC to the triang 
DEF has a duplicate ratio that BC has to EF, 


Fe 


1 


OF EUCLID. — - 


For, take BG a third proportional to BC, EF*, that is, BC Book VI. | 
EF as EF to BG. Join AG; then, becauſe AB is to BC 
DE to EF, alter. as AB is to DE ſo is BC to EF; but BCa 11. 5 
to EF as EF is to BG; therefore AB is to DE as EF is to 

Gb; that is, the ſides about the equal angles B, E, of the tri- b 17. 5. 
ngles DEF, ABG, are reciprocally proportional; therefore &- 

ual to one another © and, becauſe BC is to EF as EF is to c 14. 
G, BC has to BG a duplicate ratio of what it has to ET d; d def. 10. 8. 
id, as BC is to BG fo is the triangle ABC to the triangle 7 

BG *; ; therefore the triangle ABC has to the triangle ABG ae. 
uplicate ratio of what BC has to EF®; but the triangle ABG 

equal to DEE; therefore ABC is to DEF in the duplicate 

atio of BC to LP. Wherefore ſimilar triangles, &c. 

Cor. Hence, if three right lines be proportional, as the firſt 

s to the third, ſo is a PE deſcribed on the firſt, to a ſimilar 

ne deſcribed on the ſecond, 
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PROP.XX. THEOR, 


Ine 5 
prop M I LAR polygons can 5 divided into an n equal number of 
U 

to thi” ſimilar triangles, each hmmologous to the whole ; and polygon is 

ang polygon in the e ratio of © one eee fic de to the * bi 
angle ler. | e | " 
3% ; V 
; : 200 Let ABCDE, FGHEL., 1 fi 3 polygons, and AB, FG, SIRE 1 
he tate homologous ſides; join BE, EC, GL, LH; them the By 
K 15 Mrumber of triangles in the polygon ABCDE, are equal to he . A 
ang amber of triangles in the polygon FGHKL, ſimilar to one a- 1 
S; 2 nother, and homologous to the whole ® and the polygon _ 1 
8 


ADCDE will be to the polyg on FGHKL 1 in the duplicate 1 x ik 


to FU io of the fide AB to FG. 4 
LKH For, becauſe the polygon ABCDE 18 Bilar to FGUKL, "nl 
the angle BAE is equal to GFL; and BA is to AE as GF to 9 
FL*; and the angle ABE equal to FGL »; and AB to BE wy 4» i 
'G to GL ; but the whole angle ABC is equal to FGH, and a 5 9 
part ABE. equal to FGL ; therefore the remainder EBC is equal fl 


o LGH, and EB to BC as LG is to GH; but the angle BOD 

8 equalto GHK ; and a part BCE to a part GHL b; therefore 

the remainder ECD is equal to IHK, and the ſides about the | 

equal angles proportional. 
Now, becauſe the triangle ABE i 18 alc to the triangle 

L, and the ſides about the equal angles proportional, the - 

two riangles are ſimilar, and are to one another 1 in the duplicate 5 


ratio 
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ratio of AB to FG*, or of EB to LG; but EBC is Kkewiſe(, 
milar to LGH, and are to one another in the duplicate rag 
of EB to LG, or of EC to LH; and, for the fame reaſon, 


ECD is to LHK in the duplicate ratio of CE to Ly. 
therefore the triangles in the polygon ABCDE are equal | 
number to the triangles in the polygon FGHKL, and ſimilar i 
one another; therefore, becauſe the triangle ABE is to thi 

triangle FG in the duplicate ratiq of BE to GL; and the ti 
angle EBC to the triangle LGH, in the duplicate ratio of Bl 


„ 


e 12. 5. 


to GI.; therefore the triangles ABE, EBC, are to Fol 
LGH, as EBC is to LGH 4. For the ſame reaſon, EBC, ECU 
are to LGH, LH K, as EBC is to LGH: Therefore all the an 
tecedents ABE, EBC, ECD, are to all the conſequents FGI 
LHC, LH K, as ABE is to FG Le; that is, in the duplicate n 


tio of AB to FG e; and polygon to polygon in the duplicate n 


tio of one homologous fide to another. Wherefore, &c. 
Cor. Hence, if three right lines are proportional, the poly 


gon deferibed on the firſt is to the ſimilar polygon deſcribed 0 


right lined figure C; then the right 


F. 


the ſecond as the firſt is to the third; for, if X be taken a thir 
proportional to any two right c AB, FG; then AB is to] 
in a duplicate ratio of AB to FV, that 1s, any fimilar figure 
deſcribed on AB, FG, are to one another in the duplicate rati 
of AB to FG. Fo. TD 


PROP. XXI. T HE OR. 
LIGURE that are ſimilar to the ſame right lined figur 
are alſo ſimilar te one another. „„ 


Let each of the right lined figures A, B, be ſimilar to th 
lined figure A will bem 

lar to the right lined figure B. „% go wen. i, 
For, becaule the right lined figure A is ſimilar to C, it 156 


quiangular to it“; and the ſides about the equal angles propo 


tional. For the ſame reaſon, B is equiangular to C, and t 


C 1% 5. 


ſides about the equal angles proportional; therefore each oft 
figures A, B, are equiangular to C; and therefore equiangul 
to one another b, and the ſides about the equal angles proportiot 
ale; whereſotre A is fimilar to B. Wherefore, c. 
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P R O P. XXI. T HE O R. 1 
. 
F four br lines are proportional, the right lined figures imi- 
lar, fur ri fiemilarly deſcribed upon them, are proportional; and, if 
milar right lined figures ſimilarly deſcribed upon right lines be 
qortional, the right lines Hau alſo be hs dem FEE 


ual 1 
Uar 00 
0 the 
je tri 


of BUY Let four right lines AB, cob, FF, GH, be . 

FCI gz. as AB is to CD fo is EF to GH ; on AB, CD, let the ſi- 
ECD iar figures KAB, LCD, be limilarly deſcribed ; and upon 2 18. 
he ur, GH, let MF, NH, be deſcribed ſimilar to one another; 
Folien KAB will be to LCD as MF is to NH. + 


For, to AB, CD, take A a third proportional *, EY" O, a third b ri. 
roportional to EF, GH. Now, becauſe AB is to CD as EF is 

GH, and CD is to X 2s GH is to O, then AB is to X as EE 

$ to 0+ but, as AB is to X, ſo is the right lined figure KAB c zz. 5. 


ate ra 
ate I 


2 Poly 

4 the lor figure LCD 4; and, as EF is to O, ſo is MF to d cor. 20 
a thin 4; therefore, as the right lined figure K Ag is to the ſimilar a 

is to) gore LCD, fo is the right lined figure MF to the ſimilar 


figure 
4 \Þ is to CD as EF; is to GH. 

For, if not, let AB be to CD as EF is to PR f, upon PR fo 7 12. 

cribe a figure SR ſimilar to MF or NH ; then KAB is to LCD 

s MF is to SR, and as MF is to NH; therefore SR, NH, have 

te fame proportion to MF; therefore SR is equal to NHs , and 8 9. 5. 15 
lo ſimilar to it; therefore PR is equal to GH; therefore AB 


5 to CD: as EF 1 is to GH. Wherefore, " 
| PR 0 P. XXIII. THEO K. 


50 14 N GUL AR parallelograms have the proportion to 
one another that is een of their ht .-- 


Let AC, CF, * equiangular ie having the 
angle BCD equal to the angle on then the parallelogram 
AC, to the parallelogram CF, is in the proportion compounded _ 
of their ſides, viz, of BC to CG, and DC to CE; for, place 
IC in a right line with CG, and DC in a right line with 
E“, and compleat the parallelogram DG; then, as BC is 2 14. . 
© CG, fo let K be to L; and, as DC is to CE, ſo let L be 
0 Mb; but the ratio of K to M.is compounded. of the ra- b 12. 
tos of K to L, and L to Me; therefore the ratio of K to M is e def. 5, 
bat compounded of BC to CG, and DC to CE; but BC is to 
Gas AC is to DG 4; and DC is to CE as DG is to CF 9, 4 1. 
1 501 is to hs as K to L. and DC to CE as L to M; 3 therefore = 


gure NH e; and, if KAB is to GIF as MF is to NH, then e ms: 


Boox VI. Ac is to CF as K to Me; that is, as BC to c, and DC u 


/ 


e 22. 5. 


2 29. I. 


„ 4. 


KH is equiangular to GE; and the ſides about the equal angle 
proportional: For, becauſe the angles GAE, KFH, are equi 


c 11. 5. 
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=» ameter are ſimilar to the whole, and alſo to one another. 
the angle ADC?, and the angle AFG to ACD *;zand the ang} 


AF is equal to the angle KFG *, and AGF equal to FKC; 
for each are equal to the angle ADC, and AFG to FCR; 
therefore the triangles AGF, FKC, are equiangular, and th: 
ſides about the equal angles proportional >. For the ſame res. 
ſon, AEF is equiangular to FCH; and the ſides about the equi 
angles proportional. Then, becauſe the two angles KFC, HFC 
are equal to the two angles GAF, EAF; that is, the whole 
angle KFH equal to the whole angle GAE, and the angle 0 
common to both; and the angles at K, H, equal to the angle 
at D, B, each to each; the parallelogram KH is equiangulac t. 


|  LetABC and P, be two given right lined figures; it is requif 
to deſcribe a right lined figure ſimilar to ABC, and equal to 5 


# 


CE. Wherefore, &c. | 


PROP. XXIV. T H E O R. 


N every parallelogram the parallelograms that are about the d. 


In the parallelogram ABCD the parallelograms GE, KH, 
are ſimilar to the whole ABCD, and likewiſe to one another 
For, in the triangles ADC, AGF, the angle AGF is equal v 


GAF common to both; therefore the triangles AGF, ADC 
are equiangular. For the ſame reaſon, the triangles Alf, 
ACB, are equiangular, and the ſides about the equiangles pro. 
portional >. Again, in the triangles AGF, FKC, the ang 


DB; for the ſame reaſon GE is equiangular to DB; therefor? 


A is to AE as KF is to FH; but KF is to FH as DA is Fo 

| AB, for each are proportional to AF, FC. For the fame D; 
ſon, the fides about the other angles are likewiſe proportional ben, 
therefore the parallelogram DB is ſimilar to KH; but GE is lim 


wiſe ſimilar to KH; therefore GE is ſimilar to DB. Where 


PROP. XXV. PROB. 
| T* deſcribe a figure oe to a given right lined figure, and. 
L qual to another given right lined figure. 8 


Cc 8 On the ſide BC, of the given figure ABC, make a parallelo- Book VI. 
am, BE, equal to it“; and ou the fide CE make the paralle=Æ 

gram CM equal to the right lined figure Db; and the angle a 42. 1. 

CE equal to the angle CBL Þ; then BC, CF, as alſo LE, EM, b 44-7. 

ill be right lines. Find GH a mean proportional to BC, 525 15 

Fd, and on GH deſcribe the right lined figure KG H ſimilar . 

nd alike ſituate to ABC e; then, becauſe BC is to GH as GH d 13. 

to CF; and, as BC is to CF, ſo is the right lined figure ABC ꝰ 18. 

o the right lined figure KGH f; but, as BC is to CF, ſo is the Wy 

arallelogram BE to EF s; therefore, as the right lined figure f Cor. 20. 

BC is to the right lined figure KGH, ſo is the parallelograms 

E to the parallelogram EF; altern. as ABC is to BE, ſo is 5 

GH to EF: But the right lined figure ABC is equal to the oor oy 


he d. 


KH, 
Other, 
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= arallelogram BE; therefore the right lined figure KGH is equal 

A DC. the parallelogram FEI; but FE is equal to the right lined fi-. 

Alger D; therefore the right lined figure KGH is equal to D: 1 

$ pro. Which Was required. 5 e ww £1 
angle 3 | 
RC; 
FCR; 


d the 


je rea- 


p RO f. XXVI. T H E O R. 


Hr | F, in a parallelogram, be conſtitute another parallelogram ſimi- 
hoe ar to the whole, and alike fituate, and having an angle com- 
ngle ON” with it, they ſhall be about the ſame diameter. 

a Let the parallelogram AF be conſtitute in the parallelogram 


BCD, ſimilar to it, and alike ſituate, having the angle DAB 
ommon to both ; then the parallelograms ABCD and AF are a- 
out the ſame diameter AC. 1 „ Fes gol 
For, if not, let AHC be the diameter of the parallelogram 
DD; and produce GF-to H; draw HE parallel to AD or BC; 
hen, becauſe the parallelograms ABCD, KG, are about the 
ame diameter, they will be ſimilar to one another *; and DA to 

\B as GA to KA; but, becauſe the parallelograms ABCD, 4 _— _ 
E, are likewiſe ſimilar©, DA is to AB as GA is to AE; 
herefore, as GA is to AE ſo is GA to AK d, therefore AE is : ** : 
qual to AK, the greater to the leſs, which is impoſſible; N 
herefore the parallelograms AH, ABCD, are not about the * a 
ame diameter AHC ; therefore no other but AF can be about the 

ane diameter with ABCD. Wherefore, & _ 


erefole 
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ne re 
tional 
is like 


Where 


„ and 


equift 
al 60 


TF ROF. 


| Book VI. 


O F all parallelograms applied to the ſame right line, and wait. 


deſcribed on half the line AB; then AD is greater than a paralle. 


the parallelogram AF be applied to the right line AB, wanting in 


a 26. 
b 43. 1. 


e 38. T. 


but the parallelogram CE is greater than the gnomon EK N; 
thereſore CE, that is, AD, is greater than AF. Wherefore, &c, 


parallelogtam CE is fimilar to HK, they will ſtand about the ſame 
_diameter*. Let DB, that diameter, be drawn, and the figure 


| | | PON a given right line to apply a parallelogram equal 10 4 


than that deſeribed en half the ling, as? 


I is required, upon the given right line AB, to apply a paril: 
lelogram equal to the right lined figure C, and deficient by 3 
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ing in figure by parallelograms ſimilar and alike ſituate to that 
deſcribed on half the line, the greateſt is that which is applied it 
the half line, and ſimilar to the defect. 


Let AB be a right line biſected in the point C; and let the 
parallelogram AD be applied to the right line AB, wanting in 
figure by the parallelogram CE, ſimilar and alike ſituate to that 


logram applied to any other part of the right line AB, wanting in 
figure by a parallelogram fimilar and alike ſituate to CE. For, le 


figure by the parallelogram HK, fimilar and alike ſituate to Cl; 
then the parallelogram AD is greater than AF, For, becauſe the 


deſcribed ; then the parallelograms CF, FE, are equal b,; add 
HK, which is common to both; then the whole CH is equal to 
the whole KE; but CH is equal to GC*©; add CF, which 1 
common; then the whole AF is equal to the gnomon EKN; 


PROP. XXVIL PR O B. 


given right lined figure, and deficient by a parallelagran 
ſimilar to a given parallelogram ; but the right lined figure to 
which the ns ap ts to be made equal, muſt nat be greater 
þ defect muſt be ſimilar. 


parallelogram ſimilar to D; and the right lined figure C nd 


8 16. 


greater than the parallelogram deſcribed on half the line Ah, 


compleat the parallelogram A. 
Now, AG is either equal or greater th 


which is ſimilar to D. For, biſect AB in E, and on EB de. 
ſcribe a parallelogram EF ſimilar and alike ſituate to D *, and 
f a an C; if equal, what 
was required is done. If not, make the parallelogram 7. 
Rs „ „ „ . Imilat 


* — . 
2 ERS 


6 F EVELTtD. 97 


= ar" * CEN ps 8 


milar ty alike ſituate to D a, and equal to the exceſs by which Book VI. 
F exceeds Cb; then EF is equal to C, and ELMN together ; Lyne 
erefore KLMN is leſs than EF; and, becauſe they are ſimilar, the « 18. 
de GF is greater than LM, 180 GE than LK; make GO cqual b xs: 
LM, and GX to LK; and compleat the parallelogram GP, 

hich will be fimilar to, and about the ſame diameter with 

Fre, let this diameter GB be drawn, and produce XPtoR, and © 26. 

)P to 8; then TS will be equal to C, and wanting in figure by 

R, which! 1s ſimilar to D*: Which was to be done. d 27. 
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„ wu 


0 55 a e upon a given right line, equal fo a gi- 
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parallelogram ſimilar to the given parallelogram „ 
ch iz Biſect AB in E; upon EB dejcribe the parallelogram EL, ſi- 
KN; iar and alike Gtuate to Da; and the parallelogram GH equal a 123. 
KN; p C and EL together b, and ſimilar and alike ſituate to Da; b 25. 
>, & Mt Kl be a {ide homologous to FL, and KG to FE; then, be⸗ 
auſe the parallelogram GH is greater than the parallelogram 
LL, the right line KH is greater than FL, and KG than FE: 
roduce FL and FE to M and N, fo that FM be equal to KH, 
nd FN to KG; compleat the parallelogram NM ; then MN is 
qual and ſimilar to GH; but GH is ſimilar to EL; therefore 
il Nis Gmilar to EL ©; therefore EL 1s about the fame diameter © 21. 
cgran With MN d; let FX, their diameter, be drawn, and deſcribe the $:26+ » 
1e % gure: Then, Ene GH is equal to EL and C together, as alſo 
real i MN; therefore MN is equal to EL and C together. 
ake KL, which is common, from both; then the gnomon 
IPE is equal to C; and, becaute the parallelograms AN, NB 


Ch. ven right lined figure, exceeding W a parallelogram Jamilar to ; 
ſe the ther 8 par allelegram. | f 
ſame 
gur Upon the given right line AB, it is ales to apply a 9 | 
; add {ſlogram equal to the given right lined figure C, en by | 
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re equal ©, AN is equal to LOf; and, if BX be added, AX i is f ;3, and 4 
t i aal to the gnomon TE. therefore AX 15 is equal to C. Where A. . 1. 1 
C not re, &c. it 
e Ah, a | A 
5 l F 9 
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L O cut a given right line into extreme and mean ratio. 
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Book VI. It is required to cut the given right line AB into extreme aul 
5 mean ratio. 3 

2 46.1, Upon AB deſcribe the ſquare BCi, and to AC apply the p. 

rallelogram CD, equal to the ſquare BC, exceeding by the 6. 

b 29. gure AD b, ſimilar to BC; but BC is a ſquare; therefore ADs 

alſo a ſquare. From the equal parallelograms BC, CD, take. 

way the common parallelogram CE; then the remainder BF vil 

be equal to AD; but BF is equal to AD; therefore FE is to BD 

£14, as AE is to EBe; that is, AB is to AE as AE is to EB: Or, le 

Ah be cut in E, ſo that the rectangle under AB, BE, be equi 

d 11. 2. to the ſquare of AE a. Wherefore, &c. 


r RO P. XX THEOR.-: 


1 N every right angled triangle, any figure deſcribed upon the ſud: 
ſubtending the right angle, is equal to the two ſimilar figures de V,. 
ſeribed upon the ſides containing the right angle. 


or, 
Ny 9 e Es | „ 
Let ABC be the right angled triangle, the figure deſcribed on 1. 
BC, ſubtending the right angle, is equal to the two fimila 
figures deſcribed on BA, AC; for, from the point A, let fi Te 
the perpendicular AD; then the triangle ABC is divided int THE 
the two ſimilar triangles ADB, ADC; then, becauſe the tn}... 
. angle ABC is ſimilar to the triangle ABD, CB is to BA as BA as th 
2 AF 4 is toBD?, and CB is to BD as the figure deſcribed on CB is x. 


the ſimilar figure deſcribed on BA >. For the ſame reaſon, cke f 
BC is to CD, ſo is the figure deſcribed on BC to the ſimilar one 
deſcribed on AC: Wherefore, as BC is to BD, and DC toge 
ther, ſo is the figure deſcribed on BC to the two ſimilar figure. E! 
E 24. S+ deſcribed on BA, AC, together; but BC is equal to BD, and 

DC together; therefore the figure deſcribed on BC is equqg x! 
to the two ſimilar figures deſcribed on BA, AC. Whereior Mc B. 


0 - 
P RO P. XXX, THEOR es 

4 T tuo triangles having t9v0 fides proportional to two ſides, = circu 
1 ſo compounded or ſet together at one angle, that their Hemel EH f 


gous ſides be parallel; then the other ſides of theſe triangles u O, ir 
be in one right line. „„ „„ Fogg „„ 


- the tr angles ABC, DCE be fo placed at the point C, th 
- the fide DE be parallel to AC, and DC to AB; then BCE" 


OF EVELID © 9g 


Ac falls upon them, the alternate angles BAC, ACD, are e. 
ual *; for the ſame reaſon, CDE is equal to ACD; then,a 29. 1. 
ince the two triangles BAC, CDE, have the angles at A 

and D equal, and the fides about them proportional, viz. BA 


And 


= Pas 
16 f. 


Dio AC as CD to DE, the triangles are equiangular d, viz. theb 6. 
beagle ABC equal to DCE, and ACB to DEC; but the angle 
wil ac D is proved equal to BAC; therefore, the whole angle 


ACE is equal to the two angles ABC, BAC. Add the common 

angle ACB to both, then the two angles ACE, ACD, are equal 

to the three angles ABC, ACB, BAC; that is, equal to two 
right angles ©; therefore BCE is one right line d. * 32. I. 
Ac. | | | 8 14. Is 


) LD 
r, let 


equal 


FR O F. XXIII. THE ON. 
he ft 5 „„ - ; 
. L* equal circles, the angles are in the ſame proportion to one an- 
other as the circumferences on which they ſtand, whether the 
angles be at the centres or the circumference ; fo likewiſe are 
wg ectors, as being at the centres. e I 
imila 5 | 


et all Let ABC, DEF, be equal circles, and the angles BGC, 

d im HF, at the centres G, H; and BAC, EDF, angles at their 

ne "| eircumferences; then the angle BGC vill be to the angle EHF | 
as Þ Was the circumference BC is to the circumference EF; and like- 

wh 1 wiſe the angle BAC to the angle EDF, and the ſector BGC ro 
On, 


the ſector EHF, as the circumference BC to EF. For, take 
any number of circumferences, as CK, KL, each equal to BC; 
and any number of circumferences, as FM, MN, each equal 
to EF; join GK, GL, HM, HN; then, becauſe the circum- 
ferences BC, CK, KL, are equal, the angles BGC, CG, 
KGL, are likewiſe equal“; therefore, BL is the ſame multiplen 25. ;, 
of BC, that the angle BG is of the angle BGC; for the ſame 
reaſon, EN is the ſame multiple of EF, that EHN is of EHF; 
therefore, if the circumference BL be equal to the circum- 
ference EN, the angle BGL is equal to the angle EHN, if 
greater greater, and if leſs leſs; therefore, as BC is to EF, ſo 


ar one 
> toge 
figure 
D, and 
; Ei 
*retore 


Co EHF>; and ſo is BAC to EDF*<. Again, as the b def. 5.5. 
des, Neircumference BC is to EF, ſo is the ſector BGC to the ſeQtor®© 75; S. and 


home EHF; for, join BC, CK, EF, FM, and aſſume the points x, 
cs VIRGO, in the circumference BC, CK, and join BX, XC, CO, 
WOK; then, becauſe BG, GC, are equal to CG, GK, and | 
contain equal angles, the baſe BC is equal to the baſe CK d, d 4. 7- 
ad the triangles equal; and, becauſe the right line BC is e- 


| For, becauſe the homologous ſides AB, DC, are parallel, and Book VI. 
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- Book VI. qual to the right line CK, the circumference BXC 1s equal 
ide circumference COK ©: therefore the angle BXC is equal I 
e28,z3. the angle CORK: Therefore, the ſegments BXC, COK, are «yu 
f24.3.andand ſimilar f; but the triangles BGC, CGK, are equal; ther. 


def. IT. 3. 


b def. 5. 5. 


angles, as the arch on which it ſtands is to the whole cirem 


6 — 
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fore the whole ſector BGCX is equal to the whole f:& $ 
CGEKO; in the ſame manner the ſectors EHF, FHM, are yg 


ved equal; therefore BK is the ſame multiple of BC, that 50 I 
is of BGC; and EM the fame multiple of EF that the («4 


EHMF is of the ſector EHF; therefore, if the circumferen | 
BK is equal to the circumference EM, the ſector BG is eq, 


to the ſector EHM, if greater, greater, and if leſs, leſs; ther. * 


fore, as BC is to EF, fo is the ſector BG C to the ſector Eli 
Wherefore, &c. | „ . 
Cor. I. An angle at the centre of a circle is to four ri: 


ference; ſor, as the angle BAC is to a right angle, fo i, 
arch BC to a quadrant, the conſequents quadrupled ; then ba 
is to four right angles as BC is to the whole circumference. WW 

Cor. II. The arches IE, BC, of unequal circles, which fu 


tend equal angles, whether at the centres or circumferences, a: 


ſimilar : For IL is to the whole circumference ILE as the any 


TAL, or BAC, is to four right angles; and fo is the arch VC | 


the whole cixcumference BCF; therefore the arches IL, N 


ae hier” EE Eos . 
Cor. III. Two ſemidiameters AB, AC, cut off ſimilar arch 
es IL, BC, from concentric circumferences. | 
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D'ETINET TONS 
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neſs. | 
oo nn” 
The term of a ſolid, is a ſuperficies. 
A right line is perpendicular to a plain, when it makes right 


lame plain. 3 
A plain is perpendicular to a plain, when all the right lines in 
two plains, are at right angles to the other plain. 


the plain, to the point where a right line falls from the other 
end of the inclining line, perpendicular to the plain. 


\ Solid, is that which hath length, breadth, and thick: "IT 


angles with all the lines that touch it, and are drawn in the 


one plain, drawn at right angles to the common ſection of the 


The inclination of a right line to a plain, is the acute angle 
contained under that line, and another right one drawn in 
the plain, from that end of the inclining line, which is in 
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Book XI. VI. 
WWWYYN The inclination of a plain to a plain, is the acute angle en 

tained by the right lines drawn in both plains, to the {in 
point of their common ſeCtion, and making right angles vi 


cone 
cute 


5 Ds VII. . 5 
Plains are inclined ſimilarly, when their angles of inclinaty ing! 
are equal. 5 FR 

| | VIII. this 
Parallel plains are ſuch, which being produced, never meet, ern. 
IX. 5 . 


revol 


Similar ſolid figures are ſuch as are contained under an oa 


qual number of fimilar plains. 

| a . 
| Equal and ſimilar ſolid figures are ſuch as are contained by 
equal number of fimilar and equal plains, 


je ax 
para! 


A ſolid angle is the inclination of more than two right lin BY 

that meet in one point, but are not in the ſame ſuperficies. 
VVV „ Oo, 

A pyramid is a ſolid figure, contained by more than ty 

plains ſet upon one plain, and meeting at one point int 


Verte 5 
J 0 oO | 
A priſm is a ſolid figure contained by plains, whereof the ti 
oppoſite are equal, ſimilar, and parallel; and the other p 
rallelograms-” _ Ts | | 


imila! 


of th 
| cub! 


| tetra 
triar 
A ſphere is a ſolid figure, deſcribed by a ſemicircle revolvi 

about its diameter, which remains fixed in the ſame pol 


tion. | 25; 
'The axis of a ſphere is that fixed right line about which t 
ſemicircle revolves. _ | 2 


n of 
triar 


| dod; 
late 


mm * 


The centre of a ſphere is the fame with that of the elle 
_ 7 e 1 par: 
1 XVII. 


The diameter of a ſphere is a right line drawn throught tl: 
_ centre, and terminated on either ſide by the ſuperficies of My 
ſphere, : N ä 

0000 © gs 
A cone is a ſolid figure deſcribed by a right angled triang 
revolving about one of the ſides, containing the right angl 
remaining fixed. If the fixed right line be equal to the“ 
ther ſide containing the right angle, then it is a rectangi 
„ 51% 2 $2700 
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le cn 
e ſam 
eS wit 


cone; if leſs, an obtuſe angled cone; and if greater, an a- Book XL. 


cute angled cone. EY end 


eaxis of a cone is that fixed right line about which hs. tri- 
angle is moved. 


1natin XR. 


he baſe of a cone is the circle deſcribed by the revolving line. 
XXI. 


det i cylinder 1 is, 2 a figure deſcribed by a right angled parallelogram, 
[revolving about one of the ſides, containing the right angle, 
1 fixed. 
XXII. 
The axis of a cylinder i is that fixed rigat line about which the - 
i by: parallelogram is moved. 
XXIII. 
„e baſes of a cylinder are the circles deſeribed by the motion 
it ll the two 1 ſides of the parallelogram. 
wy XXIV. 
milar cones and cylinders are ſuch, whoſe axes and diameters 
i TN of their baſes are propartivuat. 
my XXV. 
cube is a ſolid figure contained by fix equal ſquares. 
he w tetrahedron i is a ſolid Ty contained by four equal equilateral IT 
her , angles. i : „ 1 


volvin 
ꝛe poll 


n oftahedron is a ſolid Fa contained by eight equilateral "of 
angles. | 5 1 

XXVIII. 
dodecahedron is a folid figure contained by twelye equal equi- 
lateral and equiangular pentagons. 

XXIX. | 
in icoſahedron is a ſolid figure contained by twenty equal e- 
ann „ 


ich t 


- | ſem XXX. 


parallelopipedon i is a ſolid figure STO by fic quadrilate- 
ral figures, whereof thoſe that a are ee are parallel. 


riang 
| ang 4 N E part of. a ehe Fs cannot be in a aghin fuperfcer and 
* another part above it. 8 
angul 

coll 


For, 
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Boox XI. For, if poſſible, let the part AB of the right line ABC he in; 
* plain ſuperficies, and the part BC above the ſame; there wil 


ſome right line in that plain which will make one right ly 
with AB, which let be DB; then the two right lines AR 
ABD, will have one common ſegment AB; which is iy 
a Cor. 14. 1. ſible . Wherefore, &c. 1 


P R O P. II. T H E O R. 
1 F two right lines cut each other, they are both in one plain, a 
every triangle is in one plain. 


Let the two right lines AB, CD, cut each other in the poi 
E, they are both in one plain. Es 
For, take any points F, G, in the right lines AB, CD, mn 

join CB; then the right lines AB, CD, are in one plain, an 
the triangle ECB is in one plain. For the parts DF, AG 


cannot be in one plain, and FC, GB, above it *; therefore D( 
| 1.4 , i AB, are in one plain; and, becauſe the points B, C, are in He 
os ++ 3h plain b, therefore the triangle ECB is in one plain. WH 
%%% . G 18 
| bs, © 
PRO TP. H THEOR.: «89 
J* two plains cut each other, their common ſeclion will be a rig * 
> line. 1 5 
Let the two plains be AB, BC, cutting each other; and! 
BD be their common ſection; then BD is a right line. Wl 
if not, let the right line BED be drawn in the plain CB, «Fr a 
BFD in the plain BA; then two right lines bound a figuI at 


ED a Ax. 10. I. 


which cannot be *. Wherefore, &c. 


PROP. Iv. THE OR. 
J* a right line fland in the common ſection of two right lit 
I cutting one another, and at right angles to the ſame ; til 


all be at right angles to the plain paſſing through theſe lines. 
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e in 
t In 
Abe 
[mp0 


ples to the two right lines AB, CD; then EF is likewife at 

ght angles to the plain paſung through AB, CD. For, take 

e right lines AE, ED, EB, EC, equal to one another, and 

in AD, BC; through E draw GEH to the points G, H, in 

e right lines AD, BC; join FD, FC, FA, FB, FS, EH; 

en, becauſe the two ſides AE, ED, are equal to the two ſides _ 

E, EC; and the angles AED, BEC*, equal; the baſe AD 15. k. 
equal to the baſe BC; and the remaining angles EAD, 


yo angles AEG, EAG, in the triangle AGE, are equal to 
e two angles BEH, EBH, in the triangle HBE; and a fide 
I in the one equal to a fide EB in the other; the remaining 
des AG, GE, in the one are equal to BH, HE, in the other, 
ch to each; but, becauſe AE is equal to EB, and FE com- e 26. 1. 


e poi 


D, uon, and at right angles to AB, the baſe AF is equal to the 

n, Alle FB b. For the ſame reaſon, FD is equal to FC; but FA, 
„A, are proved equal to FB, BC, each to each; and the baſe 

re DOD equal to FC; therefore the angle FAD is equal to the angie | 
in PC Again, becauſe FA, AG, are proved equal to FB, 4 8. r. 
When , each to each, and the angle FAG equal to FBH; the baſe _ 


G is equal to FH Þ. Now, fince FE, EH, are equal to FE, 
C, and the baſe FH equal to FG; the angle FEH is equal to 


ngles to all the lines paſſing through AB, BC; and therefore at 


* 


dre, &c. 


RO P. v. THE OR. 


Fa right line tand in the common ſection of three right lines, and 
at right angles to them, theſe three right lines ſhall be in the 
me plains DTT OR | we EOSTEe > a ESO) 


Let the right line AB ſtand at right angles to the three right _ 

nes BC, BD, BE, in the point of contact B; theſe three lines 
T ßßßßß p nn 

for, if not, let BD, BE, be in the ſame plain, and BC above 

and let the plain paſſuig through AB, BC, be produced, till 

meet the plain paſſing through BD, BE; and let BF be their 
mmon ſection, then BF is a right line“; then the three right a 3. 
nes BE, BD, BF, are in one plain; but AB is at right angles 
BD, BE; therefore at right angles to BF, meeting BD, BE, 
| BY; but the angle ABC is. X right angle“; and the angles b 4. 


Let the right line EF ſtand in the common ſection at right Bock XI. 


DA, equal to the angles EBC, ECB, each to cach b; but the b 4. 1. 


EG; therefore each is a right angle e; therefore FE is at right e def. 10. r. 


gut angles to the plain paſſing through AB, DC f. Where- f def. 3. 
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Book XI. ABC, ABF, are in the ſame plain d; therefore the angle AncE's'* - 
is equal to ABF, a part to the whole; which is impoſſible, 


d def. 3. 


2-3: 


b ax. 10. 


&c. 
P R O P. vi. T H E O R. 


I 


the parallel lines, 


Let AB, CD, be two parallel lines, and E, F, points taken 


In them ; then the right line EF joining theſe points is in 
ſame plain with the parallels; if not, let it be elevated above 


plain, as EGF ; through which Tet ſome plain be drawn, wholc 


common ſection with the plain in which the parallels are, le 


EF *; then the two right lines EGF and EF bound a figure 
-which is impoſſible b; therefore the right line EF is not above 


nor can it be below the plain, for the ſame reaſon ; therefore 
in the ſame plain. Wherefore, cc. 18 


PR OP. VIL and vin. T H E o R. 


therefore BC is in the ſame plain with BD, BE. Wherefor, 


E there be two parallel lines, and a point talen in each of then 
the right line joining theſe points ſball be in the ſame plain wit 


the 
the 


th 


it! 


J two right lines be perpendicular 2 the ſame plain, theſe rig 


lines are parallel; and, if two right lines are parallel, and on 


ey them is perpendicular to ſome plain, then the other is perpend 


a def. 3. 


cular to the ſame plain. 


| Let two right lines AB, CD, be perpendicular to the fam 
plain, then AB is parallel to CD; and, if AB be parallel 


Cd, and AB be perpendicular to 
pendicular to the ſame plain. 


Firſt, let AB, CD, be F a ſome plain, and | 
1em meet it in ; join BD; and, in the point 
draw ED at right angles to BD, and equal to AB; join bl 
AE, AD ; then, becauſe AB is perpendicular to the plain! 
which BDE is, it will be at right angles to all the lines drawn! 


them meet it in the points B, 


it, and touching AB*; but AB touches BD, BE, in the 


ſome plain, then CD is pe! 


{a 


plain; therefore each of the angles ABD, ABE, is a fig 
angle. For the ſame reaſon, each of the angles CDB, CDI. 

a right angle; then, becauſe AB is equal to DE, and BD c 
dt 
ally 


mon, the two lines ED, DB, are equal to AB, BD; an 


herefc 
A, 2 
ore tl 


Ingle : 


5 per] 
theref 


n the 
plain ; 


DC. 5 


Sec 
o ſom 


ſame 


. 


9 
B 18 
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ngle ABD equal to the angle EDB; for each is a right one; Boo XI. 
herefore the baſe EB is equal to the baſe AD Þ; therefore EB, 

A, are equal to ED, DA; and the baſe AE common; there- b 4. 2: 
bre the angles ABE, EDA, are equal®©; but EBA is a right 8. 1. 
Ingle ; therefore EDA is likewiſe a right angle ; therefore ED | 
perpendicular to AD, and likewiſe perpendicular to BD, DC; 
therefore BD, DA, DC, are in one plain d; but BD, DA, are 4 5- 

In the ſame plain with AB ©; therefore AB, DC, are in one © * 


ARC 
ble; 


efote 
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lain; and the angles ABD, CDB, right ones; therefore AB, | 
| | ES ben A - f 28. Is 
en C, are parallel f. | . N ts f 
: e Second, If AB and CD are parallel, and AB perpendicular 
o ſome plain, CD is perpendicular to the ſame plain. For, the 
ime conſtruction remaining, AB is proved at right angles to 


BD, BE; and ED at right angles to DB, DA; and, becauſe 

Bis parallel to CD, and DB joins them, CD, AB, are in the 

ame plain with DB 5; but ED is proved at right angles to DB, g 6. 
DA; therefore at right angles to DC®; for DC is in the ſame h 4. 
plain with DB, DA ; therefore CD is at right angles to DE, 

DBI, Wherefore, &c. 7 Re 


taken 
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whol: 
leth 
igure 
200Ve 
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; def. 3. 


PROP. IX. T H E O R. 


10 H lines that are parallel to the ſame right line, altbo 
not in the ſame plain with it, are parallel to one onother. 


Let the right lines AB, CD, be each parallel to the right 
line EF, but not in the ſame plain with it; then AB will be 
parallel to CD. For, in EF, aſſume any point G, and draw 
GH at right angles to EF, in the ſame plain paſſing through EF, 
AB; and likewiſe GK at right angles to EF, in the plain paſ- 
ing through EF, CD; then, becauſe EF is at right angles to 
GH, GK, it is alſo at right angles to the plain paſſing through 
GH, GK*; but EF is parallel to AB; therefore AB is alſo at à 4. 
night angles to the plain paſſing through GH, GK». For the, , 
ame reaſon, CD is perpendicular to the ſame plain; therefore 


e righ 
11d on! 
pend 


e ſam 
Jlel t 
is pet 


and k 


int Ab is parallel to CD Þ ; for each is at right angles to the ſame | 
: dre, Ke. e 
lain F | 

aw % FE LS 3 


DL | two right lines touching one another, be parallel to tuo other 
) co right lines touching one another, but not in the ſame plain: 
and "Wii right lines contain equal angles 


ang 


Let 


Book XI. 
A W¶ [C lelto two ri ght lines DE, EF, touching one another, but not i 


© 3%-I. 


"Wi 78 


b 31. 7. 


9 „ 


EF, and the baſes AC, DF, are equal, the angle ABC is equi 


is parallel to BC; thereiore GH is perpendicular to the plain 


fore, &c. 
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Let two cightJine AB, BC, roncking one another, be par 


the ſame wh, op the angle ABC i is equal to the angle DEF. By 
take BA, BC, ED, EF, equal to one another, and join AD 
CF, EB, 'AC, DF; then” becanſe AB, DE, are equal and paralle, 


| AD, BE, that | Join them, are likewiſe equal and parallel“. Far For, 
the ſame reaſon, CF, BE, are equal and parallel; then AD, Ch 


iculal 
ſling 
the 
ven | 
lain; 
he an, 
igbt a 
AE, 


are equal and parallel b, by therefore AC, DF, that | join them, ate 
equal and parallel ?; then, ſince AB, BC, are equal to DF, 


to DEF. | Wherefore, Kc. 
rA OP. xI. ROB. 


1 Z 0 let fall a perpendicular on a given plain from a given pit 


Let BH be the given plain, and A the point above it; it i 
required from the point A to let fall a perpendicular upon the 
given plain BH. In the plain BH take any right line EC; and 
from the point A draw AD perpendicular to BC. If AD 
perpendicular to BH, what was required is done; if not, draw 


DE in the plain at right angles to BC; and from A draw AV Pre 
perpendicular to DE ©; and through F draw GH parallel to BC. H | 
Then, becauſe BC is perpendicular both to DA and DE, ity nd Jo 
perpendicular to the plain paſſing through DA, DE d, but GH 45 

e 1a, 


paſſing through DA, DE e; therefore AF is perpendicular to 
GH f; but AF is pe cpendicular to DE; therefore at right angles 
to the plain pailing through GH, EL 8j that i is, to BH. Where 


PROP, xu. vA On. 


10 eret a right ine perpendicular to a given ; plan from 
given 88 in it. 


It is required to draw A perpendicular to the plain MN, from 
a given point A in it. From ſome point B. above the plain, let 
fall a perpendicular BC upon it*; and from the point A drav 
AP parallel to BC b. Ihen, becauſe AD, FC, are two parals 
Jel right lines, BC, one of them, is perpendicular to the plain 
MN; the other 5 Ab, e o the ame "dd Where: 
fore, &c. 


PROP 
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| PROP, -X0kTHEOR: it, Bool Kl. 
Ot in 
Fo WO right lines cannot be drawn at right angles to a given. ; 
AN Plain, from a point given therein. | 
llel, | | 
FM For, if poſſible, let the right lines AB, AC, be drawn perpen- 
„ colar to a given plain, from the given point Az let awphm --.' 


fling through AB, AC, cutting the given plain through A, 
the right line PAT but the right line DAE being in the, 
ven plain touches ; therefore AB, AC, DAE, are in one 
lain; then, Cats A 15 perpendicular to the given plain, 
he angle CAE is a right angle b; far the ſame reaſon BAL is a 
icht angle; therefore the angle BAE is equal to the angle 
AE, a part to the whole, which 1 is abſurd. Wheretore, &e, 


b def. z. 


Lait PROP. XIV. THEOR. 


2 1 3 K plains 0 which the ſame right line is ele. 
1 18 1 J | 1 

lar, are Parallel o each other. | 
In the oy > 
and 


D 55 


If the right line AB be 5 to each of the Mains 


gray, EF; then theſe plains are parallel: For, if not, let them 

w Am: produced till they meet each other; and let the right line om 
BC be their common ſection; in which, take any point K, „ 
it ö nd join AK, BK; then, becauſe AB is perpendiet lit to ha. £5 

it GH lain EF, it is perpendicular to the right line“ BK, being 1 def. 4% 
plain he fame plain produced; therefore ABK is a right angle; fon % *- 
lar tobe ſame reaſon BAK is a right angle; that is, two angles in a 

angles angle equal to two right angles, which- cannot bed; there- 1 
here- Dre the plains CD, EF, being produced, will not meet each | 


cher; therefore parallel. Mi hexelore, &c. 
r R O P. xv. TH 1 OR 


F 2wwo lobe: lines, rouching one another, be parallel to Too o- 
ther right lines, touching one another, and not in the ſame 
lain with them, the plains drawn throug? eſe "ew lines are 
rallel fo each other. 5 5 


from a 


— z 


„from | 

in, el Let AB, BC, two gehn lines touching one 3 be pa- 

drauf lei to two right lines DE, EF, touching one another, but not 

para-W the ſame plain with them; then the plains paſſing through 

Pa B, BC, DE, EF, being produced, will not meet each other: 
eres 


Ir, from the ; point B, draw the right line FE '' to the point a IT. 
* 


4 


07. 


i 
* 
8 — 3 TT T a 
_ > > — » n 
2 by 2 2 n 
Dy re 8 I- E 
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"hy I 2 
— : — an · * ——— 4 


"© * 


* * 


110 THE ELEMENTS 


Boox XI. G, in the plain paſſing through DE, EF, and perpendicular: 
uit. From the point G, draw GH parallel to DE, and GK r the 
b 31. 1. rallel to EFÞ; then, becauſe BG is perpendicular to the plz l th 
paſſing through DE, EF, it is perpendicular to all the right lin, x7 
c def. 3, touching it in that plain“; therefore BG is perpendicular 
. GH, GK; and, ſince BA is parallel to GH, the angles GBI 
d 29. 1. BGH, are equal to two right angles*; but BGH is a righ 
angle; therefore ABG is likewiſe a right angle: For the ſm 
reaſon, GBC is a right angle; therefore BG is at right angt 
to the plain paſſing through BA, BC; but it is likewiſe pe. 
pendicular to the plain paſſing through DE, EF; therefore BOB a 
is perpendicular to the plains paſſing through BA, BC, a pa 
ED, EF f: Therefore theſe plains are parallel. Wherefot lain. 

5 f | 


lain 


erefe 


PROP. XVI. T HE O R. 


IV tuo parallel plains are cut by another plain, their comm. 
= ſeftions will be parallel. on 


Let the two parallel plains AB, CD, be cut by any pla 
EFGH, whoſe common ſections are EF, GH; then EF 1G» 
parallel to GH: For, if EF, GH, are not parallel, if produced G i 
they will meet, either toward F, H, or E, G. Let them mel! ot 
in K: Then, becauſe EFK is in the plain AB, all points taeiany | 
in it are in the ſame plain“; therefore K is in the plain Ab Whbeca! 
For the ſame reaſon, K is in the plain CD; therefore the plane c 
AB, CD, meet each other; but they are parallel; thereloherp, 
they cannot meet; for the ſame reaſon they cannot meet, ! 
produced toward E, G; therefore the common ſections EF, GH 
are parallel. Wherefore, cc. e 


PROP. XVII. T H E OR. 


: TE two right lines are cut by parallel plains, they will be dt 
: mm the ſame proportion. | OE 7 | | ; 8 


Let the two right lines AB, CD, be cut by parallel plain 
GH, KL, MN, in the points A, E, B, C, F, D; then 4 
will be to EB as CF is to FD: For, let AC, BD, AD, b 
joined; and let AD meet the plain KL, in the point X, ol AT 
EX, XP; then, becauſe the plains KL. MN, are cut by" 


2 
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ulart lain EBDX, their common ſections EX, BD, are parallel; Book VI. 
Xr the ſame reaſon, the common ſections XF, AC, are paral 
e peu: then, ſince EX is parallel to BD, AE is to EB as AX is a x6. | 
t line X Do; for the ſame reaſon AX is to XD as CF is to FD; b 26. 
011 ercfore AE is to EB as CF is to FD. Wherefore, c. e. 5. 
1 riph 
e ſam! 
angle | 
le per TE 55 . | | TO: LES 
Ye BORN # a right line is perpendicular to fome plain, then all plains 
„ and poſing through that line will be perpendicular to the ſame 
refote lain. | "RE 1 | 


PROP. XVIL T HE O RH. 


Let the right line AB, be perpendicular to the plain CL; 

hen all plains paſſing through AB are perpendicular to the 

ame plain. For, let a plain DE paſs through the right line 

B, whoſe common ſection with the plain CL is the right 

ine CE; from ſome point F, in CE, draw FG in the plain DE, 
jerpendicular to the right line CE; then, becauſe AB is per- 
dendicular to the plain CL, it is perpendicular to the right line . 
E in it; therefore the angle ABF is a right angle; but a def. 3. 
FB is likewiſe a right angle; therefore AB is parallel to 
d; but AB is at right angles to the plain CL; therefore b 28.» 
FG is at right angles to the ſame plain © : For the ſame reaſon, 7. 

ll other lines drawn perpendicular to the common ſection of 

any plain paſſing through AB, is perpendicular to CL: Then, 

decauſe AB, FG, are 3 in one plain, perpendicular to CE, 

he common ſection of the plains CH, CL, the plain CH is 
1 perpendicular to the plain CLA. Wherefore, &c. An 
1eet, 1 „ „ „„ 

F, GH 1 e ́ iy jy 
RO RB. THEOR-- 


[* two plains cutting each other, be perpendicular to ſome plain, 
their common ſection will be perpendicular to that ſame plain. 


/ be i Let two plains AB, BC, cutting each other, be perpendicu- 

lar to ſome third plain, ADC; their common ſection BD is 

perpendicular to the plain ADC : For, if BD is not perpendi- 5 

cular to ADC, from-the point D, draw DE in the plain AB, a def. 4, 

at right angles to AD; and DF in the plain CB, at right 

angles to DC ; then the two right lines DE, DF, are drawn 

tom the ſame point, each at right angles to the ſame plain 

ADC *,; which is impoſſible bv; therefore BD is perpendicular 5 23 
8 | . PROD, 


D, b 
x, j 


"i 
Pg 
bs 
=. 
. 


b conſtr, 
24. 1. 


Book XI. 
wo 


\ Let the ſolid angle A, be contained under three plain ang 
BAC, GAD, BAD, any two of them, however taken, a; 
greater than the third. | 


4 23. I. 


AC, in the points B, C; and join DB, DC; then, becaule 
DA is equal to AE, the two ſides BA, AD, are equal to the tw, 


d 20. 1. 


23. 1. 


2 3. 


angles BCA, ACD, are greater than BCD; and CDA, Ab, 
are greater than BDC: Therefore the ſix angles ABD, AD 


then the baſes BD, BE, are equal“; but the two ſides BD, DC, 


Face; but the angles BAE, EAC, are equal to BAC; there 
fore the angles BAD, DAC, are greater than BAC. After the 


right angles. For, in the lines, AB, AD, AC, take any point 
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P H O P. XX. T H E O R. 
1 Fa folid angle be contained under three plain angles, any tu 
of them, however taken, are greater than the third. 


If the three angles, or any two of them, are equal, then ay 
two of them mult be greater than the third; but, if not equi] 
let one of them, as BAC, be the greater: At the point A, mite 
the angle BAE, with the right line AB, in the plain palling 
through BA, AC, equal to the angle DAB; make AL equi 
to AD; through E, draw BEC, cutting the right lines Al, 


ſides BA, AE; and the angle BAD equal to the angle BA, 


are greater than the third BC Ad; and BD is equal to BE; there: 
fore the remainder DC, is greater than EC; and the ſides CA, 
AD, are equal to the two ſides CA, AE, and the baſe DC 
greater than CE; thereſore the angle DAC is greater than 


ſame manner, any other two angles may be proved greater that 
the third. Wherefore, &c. . 


VERY ſalid angle is contained under plain angles, tegellu 
leſs than four right angles. TEE 


Let the angle A be a ſolid angle, contained under the pail 
angles BAC, BAD, DAC ; theſe angles are leſs than four 


B, D, C, and join BD, DC, BC; then, becauſe the ſolid angie 
at B is contained under three plain angles, CBA, ABD, DBC, 
any two of which are greater than the third a; the two angles 
CBA, ABD, are greater than PBC; for the ſame reaſon, the 


Ach, ACD, ADC, ADB, are greater than the three ang 


ö 


0 F urs. 


| © ny 


DBC, BDC. BCD; but theſe three argles are equal to two Book XI. 
icht angles“; therefore the ſix angles ABD, ABC, ACB, X\FY NS 
D, ADC, ADB, are greater than two right angles: But © 32. 1. 
e three angles of every triangle are equal to two right angles; 

erefore the nine angles CBA, BCA, BAC, ACD, CAD, 

De, ADB, ABD, DAB, are equal to fix right angles : But 

hof which arc proved greater than two right angles; there- 

ore the remaining three angles BAC, DAC, BAD, which 

ontain the ſolid angle A, are leſs than four right angles: In 

e fame manner, it may * proved, if the angle is contained by 

ore than three plain angles, that theſe are together leſs than 

dur right angles. Wherefore, &c. 
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5 2b, | 
cy F there be three plain angles, 8 any tuo, however taken, 
10 two 
A greater than the third, and the right lines that contain 
, To hem be equal, then it is 700 ble to make a triangle of the right 
m_ 7 joining the r right lines, which form the , 
8 CA, 
ſe D Let ABC, DEF, GHK, be three given plain angles, any two of 
r than rhich are greater than the third; and let AB, BC, ED, EV, GH, 
there K, be the equal right lines that contain them; and join AC, | 
ter ther, GK; then, of theſe three right lines, a triangle may de 
er than ade. For, if the angles B, E, H, or any two of them, are equal, 
hen any two of them mult be greater than the third a, and 2 4. r. 
kewiſe their baſes ; of which, let AC be greater than DF, or 
K; then DF and GK are greater than AC. For, make the 
ngle ABL equal to the angle GHK ®, and make BL equal to b 23. rs 
uther ..AB, BC, DE, EF, GH, HK; and join AL, CL; 
hen the two des AB, BL, are equal to the two fides GH, 
cocther Wi, each to each; and they contain equal angles; therefore 
he 5 AL will be equal to the baſe GK *; Jade ſince the 
| angles at E and H are greater than the angle ABC, the angle 
e plain HK is equal to the angle ABL; therefore the angle ar E is 
\ {ouicater than LBC ©; but the two fides LB, BC, are equal to e byp. 
point E, EF, each to each ; : and the angle DEF. greater than LBC; 
1 angle hen the baſe DF is greater than LC Ad; but GK is proved equal d 24. 1. 
DBC AL; therefore DF, GK, are greater than AL, LC; but | 
angles, AL, LC, are greater hon AC e; therefore DF, GK, are ih e 20. 1. 
on, te eeater than AC; therefore any two of the right lines AC, DF, 
A3, K, are greater than the third: Therefore a triangle may be 
Ade, whoſe ſides are equal t to the three given right lines. 
angle derefore, & c. „ 
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Book XI. 
SN 


a 22. 


(| TS 1. 
C 5. 4. 

d 8. 1. 
© 15. 1. 


1 hyp. 8 


£ 2; 6. 
h 29. I. 
1 4. C. 


. 


] 12. 


m def. 20 


ther, be leſs than jour right angles. 


poſſible, let LX, XM, be 
XO, XP, equal to AB, BC; join OP. Then, becauſe AB is e- 
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PROP. XXIII. PR OB. 


T O make a ſolid angle of three plain angles, any two of wig 


Lare greater than the third ; but theſe three angles muff, b. 


N 0 required to make a ſolid angle of three plain angles ARC; 


DEF, GHK, any two of which are greater than the third; ani 
all the angles together leſs than four right angles. 1 et therigh 
lines AB, BC, DE, EF, GH, HR, be made equal to one ang. 


ther; and join AC, DF, GK. Then a triangle may be made* g 


three right lines equal to AC, DF, GK; which let be LMN; 
make the ſide LM equal to AC, MN to DF, and LN 9 


GK b; deſcribe the circle LMN about the triangle ©; its center, 


X, is either within the triangle, upon one of the fides, or with. 
out the triangle. Firſt, let it be within the triangle, and join 
LX, MX, NX; then, if AB be not greater than LX, it wil 
be either equa! or leſs, Firſt, let it be equal; then AB, BC, 
are equal to LX, XM, andthe baſe LM equal to AC ; then the 
angle LXM is equal to the angle ABC 4. For the ſame reaſon, 


. the angle MXN is equal to DEF, and NXL to GHK; but the 
three angles LXM, MXN, NXL, are equal to four right 


angles ©; therefore ABC, DEF, GHK, are equal to four rig 
angles; but they are leſs f; which is abſurd ; therefore LX, XM, 
are not equal to AB, BC; and they are not greater. For, i 
greater than AB, BC, and cut off 


qual to BC, and XO to XP, the remainders LO, MP, will be 


- equal ; therefore OP is parallel to LM #; and the triangles LXM 


OXP, are equiangular® ; therefore XO is to OP as XL is tt 
LM: and, by altern. XO is to XL as OP is to LM, But LX i 


greater than XO; therefore LM is greater than OP. But LM 
is put equal to AC; therefore AC is greater than OP; therefor 
the angle ABC will be greater than the angle OXP k. For the 
ſame reaſon, DEF is greater than MXN, and GH K than NL 


but OXP, MXN, NXL, are equal to four right angles e; there 


fore the angles ABC, DEF, GHRK, are greater than four rig 
angles, and hkewiſe lefsf; which is impoſſible: "Theretort 
LX, XM, are not greater than AB, BC; but they are prove 
not equal; therefore they are leſs; therefore, on the point 

| raiſe XR perpendicular to the plain of the circle LMN |, ande 


qual to the excefs by which the ſquare of AB exceeds the {quail 


of LX; and join RL, RM, RN. Then, becauſe RX is perpel 


dicular to the plain LMN, it is at right angles to LX, MX 


NX; therefore the ſquares of LX, XR, are equal to the {qua 
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— 5 OE «+: 
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LR. For the ſame reaſon, the ſquares of RX, XM, are e- Book VI. 
[1x] to the ſquare of RM; and the ſquares of RX, XN, equal LYN 
b the ſquare of RN; but LX, MX, NX, are equal, and RX n 47. 1. 
ommon; therefore LR, RM, RN, are equal; but the ſquare a 
AB 1s equal to the ſquares of LX, =. Ire re LR is e- 9 conſt. : 
=; to AB. But BC, ED, EF, GH, HR, are each equal to 5 
; therefore RL, RM, RN, are each equal to AB or BC; g 
5 the baſe ML equal to AC; therefore the angle MRL is e- 4 
ual to the angle ABC; but MR, RN, are equal to DE, EF, | 1 
nd the baſe MN to DF, the angle MRN to DEF, NY the | 
7 
| 
: 
5 
q 


Which 
Lege. 


ABC, 
* and 
right 


ano. Mugle LRN to GH K; therefore the ſolid angle at R is contained 


zero the three plain an gles LRM, MRN, LRN, equal to the 
MVree plain angles ABC, DEF, GHK. 


N to 
enter, 
with. 
d join 
t Will 
7 BC 


en the 


Now, Jet the center of the circle X be on one ſide of the tri- 5 14 
ngle, viz. MN; join XL; then AB is greater than LX. For, 13 
f not, it will de either equal or leſs. Firſt, let AB be equal to N 

X; then MX, XL, are equal to AB, BC; that is, MX, XL, 

re equal to MN; but MN is equal to D; therefore DE, EF, 

re equal to BF; which is abſurd P, much leſs can MX, XL, p 20. 1. 
hat is, MN, that i is, DF, be greater than DE, EF; therefore 


eaſon WB is greater than LX; and, it XR is drawn pe rpendicular to * 
ut the de plain LMN, and equal to the exceſs by which the {quare of | | 
rightW\Þ exceeds the ſquare of LX, the figure can be conſtructed as 1 
r rightW-cfore. C 
XM, Laſtly, let the center X of the 0 be without the N 1 
'or, MN; join LX, MX, NX; then AB is greater than LX. "If 


cut off 
B 1s e- 
will be 
LXM 
, 15) 
LX 11 
ut LM 
erefole 
For the 


7 
not, 1t 1s either equal or lets. Firſt, let it be equal; then the [- 
wo ſides AB, BC, are equal tothe two ſides MX, XL; ; and the # 
ale AC eq wal to ML; therefore the angle ABC is equal to | 9 
he angle MX1, 9 For the ſame. reaſon, GHK is equal tod 8. 1. q 
LAN ; but the whole angle MXN is equal to the angles MA1., 9 
N XL; therefore MXN is equal to ABC, GHK ; that is, DEF 
Is equal to ABC, GHK; but ABC, GHK, is greater than 
DEF %, and Rkewif e equi); which is abſurd ; therefore AB ie a 20. 
dot equal to LX. Let Az be leſs than LY. and make OX, 


NX, equal ro AB, BC; then the remainders OL, MP, will be | 
there equal ; therefore OP is parallel to MLS, and the trian ples equi-E 2. 6. 
r right angular; therefore XO is to OP as XL i is to LM ; by altern. 
erect; XO is to XL, ſo is OP to LM; but XL is greater than XO; 
proves Iterefore LM is greater than OP; but LM 1s equal to AC; hem 
nt More AC is greater than OP; and the angle ABC greater than 
and eb. Draw XV equal to XO or XP ; ; and join OV ; ; then the K 28. 1. 
Iquarnle GHRE is greater than OXV. At the point X, with the right 
2erpe Wine LX, make the angle LXS equal to ABC; and the angle 

, MABLXT to GHK”; and XS, XT, each equal to XO; and join 12 © 


; ſquat V5, OT, ST; then, b- cauſe the two ſides AB, BC, are equal 
0 


2% $77 
; „ N 
o 1 
F 1. 
: 5 Fe 
+$ 


Book XI. to the two ſides OX, XS, and the angle ABC to OXS, g 
A baſe AC, that is, LM, wall be equal to OS 5, For the fame 


. 


* 


are cqual to the two ſides 08, OT, and the angle MIN, 0 


©£ 34 . CD Fe; therefore the parallelograms 
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reaſon, LN; is equal to OT; and, ſince the two ſides ML, I 


Fa) 
plat 


POV, greater than SOT, for it contains it, the baſe MN; 
greater than ST * ; but MN is equal to DPF; therefore UF 
greater than ST; therefore the angle DEF is greater th 
SAT; but the angle HAT is equal to the angles ABC, GU 


therefore the angle DEF is greater than ABC. GHR. ar — 
likewiſe leſs; which cannot be; therefore AB is not leſs thy HOT 
LX; but it has been proved not equal to it; therefore my / 
be greater. Then, make XR equal to the exceſs by which th wer 
ſquare of AB exceeds the ſquare of LX; and join RM, RY oh 


RL; then, in the ſame manner, it may be proved, that the l I: 
11d angle R is the Langlie required. Wherefore, &c. be p. 
pallelo 


PROP. XXIV. THEOR. 


F a bl he contained by fix parallel plains, the oppojite pin 
L thereof are eu. eee, 


Let the ſolid CDGH be contained by the parallel tans A( 
-GF, BG, CE, FB, AE, the oppobtite plains thereof are equ 
parallelogtams. For, becauſe the parallel plains BG, CE, a 
cut by the plain AC, their common ſections AB, CD, are p 
rallel ; and, becauſe the parallel plains BF, AE, are cut by ti 
plain AC, their common ſections AD, BC, are parallel; ther 
fore AC is a parallelogram. In the ſame manner, it is prove 
that GF is a parallelogram. Then, becauſe BH, AG, CF, DI 
join the parallel lines AD, GE, BC, HF, they are equal or: 
one another b. For the ſame reaſon, AB, HG, CD, EF, are 
qual to one another; therefore BG, CE, AC, GF, AE, þ 
are parallelograms. Join AH, DF; then, becauſe AB, Þ 
are parallel to DC, CF, the angle ABH is equal to Der 
then, becauſe AB, BH, are equal to DC, CF, and the ang 
ABH, DCF, equal, the baſes AH, DF, are equal 9; butt 
parallelogram BG 1s double the trian 2 ABH, and CE doud 
56, CE, are equal; int 

ſame manner, the parallelograms AC, GF, are proved equa 


It 
and AE egeul to BF, Wherefore, &. b 
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OF EUVCLIV. 3 


Book XI. 


PROP. XXV. THEOR. yr 


Fa ſolid perallelpipeden be cut by a plain parallel to pet te 


plains ; then, as baſe is to baſe, fo is ſolid to folid. 


Let the ſolid ABCD be cut by a plain YE, parallel to the op- 
olite plains RA, DH ; then, as the baſe EFUA is to the baſe 
HCF, fo is the ſolid ABF Y to the ſolid EGCD. For, pro- 
uce AH both ways, and make AK, KL, each equal to AE ; 

nd HM, MN, each equal to EH; ind compleat the parallelo- 
rams LO, KU, HX, MS, and the ſolids LP, KR, HQ, 


WT then, becauſe the right lines LK, KA, Ak, are equal, 


e parallelogranis LO, KU, AF, are equal 28 alſo the pa- a 36. 1. 


lllograms KV, KB, AG, and the parallelograms LW, KP, 
PR. For the ſame reaſon, the parallelograms EC, HX, MS, 
Ir equal; 
IQ, NT. 'Then, 1 LE, KA, AE, are equal; and ks 
miſe HM, MN, each equal to HE; LE is the ſame multiple of 


as alſo, HG, HI, IN, and the parallelograms DH, 


E that LF is of AF; ; and EN the ſame multiple of EH that 

8 is of EC; and LG of AG; LR of AR; ET of HG; and 

'Q, of EY. Wherefore the three plains 1 in the ſolid LP, and 

he three opposite ones, which are equal to them, are equal to 

he three plains in the ſolid KR, or AY, and the three op- 

oſite plains which are equal to them b, therefore the three folids b 24. 

LP. KR, AY, are equal c and the ſame multiple of AY that e det. Io, 


| IF is of AF. For the ſame reaſon, the ſolids ED, HQ, MT, 


re equal; ; therefore ET is the fame multiple of ED that ES is 
fEC: Wherefore, if LF be equal to ES, the ſolid LY will 
de equal to the folid NY, if greater, greater, and, if leſs, leſs : 


Vherefore, as AF i is to F H, 10 1s 8 ſolid AY to ED d. Where- d def. 5. 8. 


ore, Kc. 


: FE R 0 : * XXVI. : PRO B. 


7 4 ei ven Point: in a given right line, to nale a a folid angle : 
gue, to a ſolid an Ele given. 


It is end: at a given point A, in a given "right line AB, ; 
to make a ſolid angle equal to the ſolid angle contained by the : 
plain angles EDC, EDF, FDC. In the right line DF aſſume 
any point F; from which draw FG perpendicular to the plain 
Fulug through ED, DC, meeting the plain in the point 


G; 
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done. 


T“ deſcribe a parallelopipedon from a given right line, ſinila 


to ECF; BAK to ECG; and HAK to FCG ; and make BA 
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ook XI. G“; join DPG; at the point A, with the right line AB, male Kas! 
Abc angles BAL, BAK, equal to the angles EDC, EDG, a8. e 
az, make AK equal to DG; at the point K, in the plain BAL omg 
b 23. 1. raiſe a perpendicular HK ©: which make equal to GF; and joi "vg 
oma HA; then the ſolid angle at A, which is contained by the 1 
plain angles BAL, BAH, HAL, is equal to the ſolid 2%, 
at D, contained by the plain angles EDC, EDE, FDC. r 
take the right line AB, equal to DE; AL to DC; and <0 14 
HB, KB, FE, GC, FC; then, becauſe GF is perpendiciu f 1.6 
a def. 3. to the plain EDC«, the angles FGD, FGE, FCC, are ng 
angles; for the fame reaſon, HKA, HKB, HKL, are righ | . 
angles; and, becauſe the two ſides KA, AB, are equal to the 55 

two ſides GD, DE, and contain equal angles, the baſes BK, 

EG, are equal; and, becauſe BK, KH, are equal to EG, G5, 

each to each, and contain equal angles, the bates HB, FE, are 

4. 1 equal. Again, becauſe AK, KH, are equal to DG, GY, each 
to each, and contain equal angles, the baſe AH is equal to DH a / 
but AB, AH, are equal to DE, DF, and the baſe BH equal to EV; ago: 
8. . therefore the angle BAH is equal to EDF *; but the angle BAH Nin. 

is equal to EDC, and a part BAK equal to EDG; therefo = 
the remainders KAL, GDC, are equal, and the baſe KL tie + 
Ce; and, becauſe HK, KL, are equal to FG, GC, each wine 
each, and the angle HKL equal to VGC, the baſe HL is equal i 
to FC; but HA, AL, are equal to FD, DC, and the batt. tr. 
HL equal to FC; the angle HAL is equal to FDC <; thereforWnp 
the plain angles BAL, BAH, HAL, containing the ſolid angle Hp 
A, are equal to the plain angles EDC, EDF, FDC, containing 4 
the ſolid angle at D, each to each; therefore the ſolid angle at 16 

gef. 10. A is made equal to the ſolid angle at Ds; which was to be FB, 


FFP 


T and alile ſituate to a ſolid parallelopipeden given. 


It is required to deſcribe, from the right line AB, a ſolid pr: 
rallelopipedon, ſimilar and alike ſituate to the given ſolid para- Le 
e ,, ends 8 . 

At the point A, in the given right line AB, make a ſoli 
angle A, contained by the plain angles BAH, HAK, K AB, e- 
qual to the ſolid angle at C, fo that the angle BAH be equal 
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Kas EC is ro CG; and KA to AH as GC is to CF; then ©, Boox XT- 
equality, as BA is to AH, fo is CE to CF. Compleat the 
rallelogram BH, and ſolid AL: Then, becauſe the three plain b 12. 6 


gles, containing the ſolid angle at A, are equal to the three plain © 22. 5- 
gles containing the ſolid angle at C, and the ſides about the 

ual angles proportional, the parallelogram KB is fimilar to 

e parallelogram GE. For the ſame reaſon, KH is fimilar to 

F, and HB to FE; therefore the three parallelograms of the 


lid AL are ſimilar to the three parallelograms of the ſolid CD; 


it theſe three parallelograms are equal and ſimilar to the three 5 
ppoſite ones d; therefore the ſolid AL is fimilar to the folid , * * 
D*: Which was to be done. ht 


PROP. XXVIL T H E O R. 


F a ſolid parallelopipedon be cut by a plain paſſiug through the di- 
agonals of two oppoſite plains, that ſolid wilF be biſæcted by the 


If the ſolid parallelopipedon AB be cut by the plain GAEF, 

alling through the diagonals G, AE, of two oppolite plains, 

hen the ſolid AB is biſected by the plain GAEF. For, becauſe 

he triangles CGF, GBF, are equal, and hkewile the triangles 

DE, AEH ?, and the parallelograms AC, BE b, for they _ 
ppoſite, and likewiſe GH equal to CE; the priſm contained ** 
the two triangles CGF, ADE, and the three parallelograms 
LE, AC, CE, is equal to the priſm contained by the triangles 


Therefore, &c. ' 


P R O P. XIX. TH: E-OR. 


LI parallelopipedans, conſtitute upon the ſame baſe, ha- 
ving the ſame altitude, and whoſe inſiſtent right lines are in 


e ſame right line, are equal to one another. 


Let the ſolid parallelopipedons CM, BF, be conſtitute upon 
the fame baſe AB, having the fame altitude, and whoſe inſiſtent 
nght lines AF, AG, LM, LN, CD, CE, BH, BK, are in 
the ſame right lines FN, DK; then the folid CM is equal to 
de ſolid CN. For, becauſe CH, CK, are parallelograms, 
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FB, AEH, and the three parallelograms GE, BE, AB c © def. lo. 
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UH, EK, are each equal to CB*; therefore DH is equal to a 34. 1, 
k. Take EH from, or add to both, then there will remain 


> 


. — ; 
— r 8 


Boox XI. HK equal to DE, and the triangle DEC oral to HKB. * 
ie the parallelogram DG to HN; but the parallelogram CF is, 


b 8. 1. 
e 24. 


d def. 10. 


2.2.4. 


three parallelograms CF, DG, CG, 1s equal to the priſm C01 


lograms BM, HN, BN ©; add, or take away the ſolid whoſe hah 
is the parallelogram AB, oppoſite to the parallelogram GEHY 
then the ſolid CM 1s equal to the ſolid CN. Wheretore, Kc. 


ſolid CN. For, produce NK, DH, till they meet in R; an 
draw GE, FM, meeting in X; likewiſe produce GE, EM, t 
the points O, P; join AX, LO, CP, BR; then the folid CM 


to the folid CN. Wherefore, & c. 
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qual 
inſiſte 
qual to BM ©, and CG to BN, for they are oppolite ; therefy 
the priſm contained by the two triangles AFG, DEC, and þ 


tained by the two triangles LMN, HEB, and the three paralj 


PROP. K11 T H E OR. 


10 I ID parallelopipedons, conflitute upon the ſame baſe, ha 
ving the ſame altitude, and whoſe inſiſtent right lines are ut 
in the ſame right line, are ' equal to one another. 


Let there be Tolid verallelopipetois CM, CN, having equa 
altitudes, ſtanding on the ſame baſe AB, and whoſe inſiſten 
right lines AF, AG, LM, EN, CD, CE, BH, BK, are nd 
in the ſame right lines ; ; then the ſolid CM will be equal to thi 


whoſe baſe is the parallelogram ACBL, oppoſite to the equil 
parallelogram FDHM *, is equal to the ſolid CO b, whoſe bal 
1s the ſame parallelogram AB, oppoſite to the equal parallel 
gram XR; for they ſtand upon the ſame baſe AB, and the in 


ſiſtent lines AF, AX, LM, LO, CD, CP, BH, BR, are line 
the ſame right ries FO, DR; but the ſolid CO i is equal to the ther 
| ſolid CN, for they have the ſame baſe AB, oppoſite to the N 
parallelograms XR, GK, each equal to AB, and their infilt PC, 
ent right lines AG, AX, CE, CP, LN, LO, BK, BR, are iH A 
the ſame right lines GP, NR ; 1 therefore the folid CM. is N L, 


PROP. XXXL THEO. 


0 LTD parallelopipedons, conſtitute upon equal baſes ani 
| having the ſame altitudes, are equal. 


Let AE, CF, be ſolid e ee conſtitute upon thee 
qual baſes, AB, CD; and having the lame altitude, the ſolid AE 
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(De, meeting them in. the points 7, X, g, T, X, W, I, a;e rr. 


which are parallel to GY, IF, and not in the ſame plain with 
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qual to the ſolid CF. Firlt, let the ſolids AE, CF, have the Bock XI. 
inſiſtent lines AG, HK, LM, BE, OP, DF, CG, RS, at. ay 
right angles to the baſes AB, CD; and let the angle ALB be 5 
equal to the angle CRD. Produce CR to TJ; and make RT e- 

ual to LB; compleat the parallelogram DT, equiangular to 1 
AB or CD; and the ſolid RI, having its inſiſtent right lines 
at right angles to DT, and cf the ſame altitude with AE or CF. 

Then, becauſe the right lines DF, RS, are at right angles to 

he plain OT, they are parallel“ and equal b; therefore the ; Bl 
parallelogram DS is equal and parallel to CP, TI: Therefore 
the ſolid CF is to the ſolid RI as the baſe OR is to the baſe D Te; c 2s. 

but OR is equal to DT; therefore the ſolid CF is equal to the 
ſolid RI. But the ſolid RI is equal to the folid AE; therefore 

the ſolid AE is equal to the ſolid CF: But, if the angle ALB 

is not equal to CRD, at tle point R, with the right line RF, 

make the angle TRY equal to the angle ALB; and make RX 
equal to AL; and compleat the parallelogram RX, and fold 

YW. Produce DR, VT, XX, to the points Q anda; and 

compleat the ſolid ae ; then the parallelograms RX, RQ, are KY 
equal a; and, becauſe RX is equiangular to AB, and the infiſt- d 35. T. 
ent lines at right angles to the baſe RX, and of the ſame alti- 

tude with the ſolid AL, the plains in the ſolid AE are equal and 
ſimilar to theſe in the folid YW ; therefore the ſolid YW is —4 4 q f 
qual to the ſolid AEd. For the ſame reaſon, the ſolid aW, Fe I've 
whoſe baſe is the parallelogram RW, and ae, that oppoſite to 

It, is equal to the ſolid YW, whoſe baſe is the parallelogram _ 

RW, and V/, that oppoſite to it; for they ſtand upon the 

lame baſe RW, have the ſame altitude, and their inſiſtent lines 

Ra, RY, TX, TO. SZ, SN, We, WF, are in the ſame right 8 
lines a X, /; but the ſolid XW is equal to the ſolid CF; 
therefore the ſolid a W is equal to the ſolid CF. 

Now, let the inſiſtent lines ML, EB, GA, KH, NO, 8D, 

PC, FR, not be at right angles to the baſes AB, CD, the ſolid 

AE will be equal to the ſolid CF. For, from the points G, K, 

E, M, P, F, 8, N, let fall the right lines My, ET, GY, Kg, 

PX, FW, Na, $1, perpendicular to the plain of the baſes AB, 


and join Y, Ig, gT, I/, Xa, XW, WI, Ia; then, becauſe 

1. Kę, are at right angles to the ſame plain, they are paral- 
elf. For the ſame reaſon, My is parallel to ET. But MG is f © 6. 
parallel to EK; therefore the plains MX, KT, of which the | 
one paſſes through GY, V/, and the other through Kg, gl, 


g Ig" - | 


them, are parallel to one anothers, and equal and parallel to their 
oppoſite plains ; therefore FE. is a parallelopipedon. It may be 
proved in the ſame manner, that aF is a parallelopipedon; 2 e 
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Book XI. 


h 29. or 30. 


the ſolid GT is equal to the ſolid PI; for they are upon equal 
baſes, and of the ſame altitude, from what has been demon. 
ted; and the ſolid GT is equal to the folid AE h; and the {ali 
XF to the ſolid 48; therefore the ſolid AE is equal to the ſolid 
CF. Wherefore, &c. 5 7 


PR O FP. XXXII. T HE O R. 


8 0 L I D parallelopipedons that have the ſame altitude are to out 
another as their baſes, 


Let AB, CD, be ſolid parallelopipedons, having the ſame al. 


titude ; as the baſe AE is to the bafe CF, ſo is the ſolid AB to 


2 JL. 


the ſolid CD. EL E 
For, to the right line FG, apply the parallelogram FH, 
equal to the parallelogram AE; upon the baſe FH, compleat 
the ſolid GK, of the ſame altitude as CD; then the ſolid AB i 
equal to the ſolid GK *; but the ſolid CK is cut by the plain 


_ DG, parallel to the oppoſite plain; therefore the ſolid CD is to 


b 25. 


the ſolid GK, as CF is to FI; that is, AB is to CD as AE is to 


_ CF. Wherefore, &c. 


P R O P. XXXII. THEOR. 


 QIMIL AR ſolid parallelopipedins are to one another in i 


triplicate ratio of their homologous ſides. 


Let AB, CD be ſimilar ſolid parallelopipedons, and let the 


| fide AE be homologous to the ſide CF; then the ſolid AB has to 


the ſolid CD a triplicate ratio of that which the fide AE has to 


For, produce AE, GE, HE, to K, L, M; make EK equal 
to CF, EL to FN, and EM to FR; and the angle KEL is e. 


qual to CFN; for AEG is equal to CFN; and compleat the 


a 241 


parallelogram KL, and the ſolid KO; then the parallelogran 


KL is fimilar and equal to the parallelogram CN. For the 


ſame reaſon, the parallelogram KM is equal and ſimilar to the 


on mug Hang CR, and OE to FD; therefore the whole ſolid 
O is equal and ſimilar to the ſolid CD*. Likewiſe, compleat 


the parallelogram HL, and ſolids EX, LP, upon the baſes GK, 


KL, having the ſame altitude as AB, for EH is an inſiſtent line 
to both ; but the ſolid OK is proved ſimilar to CD ; and Ab f 
„ 8 give 
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homologous ſide CF. Wherefore, &c. 
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giren ſimilar to CD; therefore AB is ſimilar to OK b. Then. Book XI. 
becauſe AB is ſimilar to CD, and the baſe AG to CN, as AE LY Yw 
is to CF, fois EG to FN; and ſo is EH to FR ©; and, becauſe b 21. 6. 
FC is equal to EK, and FN to EL, and FR to EM, as AE is to d 1. 5: 


C I. 6. | 


EK, ſo is EG to EL; and ſo is the parallelogram AG to GKK; 
but, as GE is to EL, fo is the parallelogram GK to KL *+; and, 

as HE is to EM, fo is the parallelogram PE to KM e; therefore, 

2s AG is to GK, ſo is GK to KL; and ſo is PE to KM; but, | 
2s AG is to GK, ſo is the ſolid AB to the ſolid EX d, for the d 25. 
plain GH is parallel to the oppoſite plains; and, as GK is 

to KL, fo is the ſolid EX to PL; and, as PE is to KM, 

ſo is the ſolid PL to the ſolid KO. 
four ſolids AB, EX, P , KO, are proportionals, AB has to 

[KO a triplicate proportion of what AB has to EX ©; but, as AB e def. 11. 


Then, becauſe the 


is to EX, ſo is the parallelogram AG to GK d, and ſo is the 
right line AE to the right line EK ©; therefore the ſolid AB has 
to the ſolid KO a triplicate ratio of what AE has to ER ; but 


the ſolid KO is equal and ſimilar to the ſolid CD; and the right 
line EK equal to CF: Therefore the ſolid AB has to the ſolid 


CD a triplicate ratio of what the homologous ſide AE has to the 


Cox. Hence, if four right lines be proportional, as the firſt 


is to the fourth, ſo is a ſolid parallelopipedon deſcribed on the 
| firſt, to a ſimilar one deſcribed on the ſecond. 0 


PRO FP. XXXW. THE OR. 


HE baſes and altitudes of equal ſolid parallelopipedons are 


reciprocally proportional ; and parallelopipedons, whoſe baſes 


and altitudes are reciprocally proportional, are equal. 


Let AB, CD, be equal ſolid parallelopipedons ; then the 
baſe EH is to the baſe NP, as the altitude of the ſolid CD is to 


the altitude of the ſolid AB. 8 


Firſt, let the inſiſtent right lines AG, EF, LB. HK, CM, 
XX, OD, PR, be at right angles to their baſes; then, as the 
baſe EH is to the baſe NP, ſo is CM to AG. For, if the baſe 
EH is equal to the baſe NP; then the altitudes CM, AG, are 
equal. For, if the baſes EH, NP, are equal, but the altitudes 
not equal, then the ſolids are not equal *; but the ſolid AB is ® 37, 
put equal to the ſolid CD; therefore the altitudes CM, AG, are 
equal: Therefore, as the baſe EH is to the baſe NP, ſo is CM 
to AG d. Now, let the baſes be unequal, and let EH be the b 32. 
gteater, then the altitude CM will be greater than the altitude 


AG; 
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Boox XI, AG for the ſolids are equa Make CT equal to AG; and yy. 
Www on PN compleat the ſolid CV, whoſe altitude is CT, Then, be 
N cauſe the ſolids AB, CD, are equal, and CV is ſome other {ol lid, 
e. s. ABisto CV as CD is to CV ©; but AB is to CV as the bal 
d 32. EH is to the baſe NP 9; and, as the ſolid CD is to CV, fo is the 
e x. 6, and baſe MP to TP, and ſo is Me to TC e; therefore the baſe EH 
32. is to NP as MC is to CT; but CT is equal to AG ; therefore 
EH is to NP as MC is to AG! And. if the baſes and altitude 

are reciprocally proportional, then AB is equal to CD. For, a 

gain, let the inſiſtent right lines be at right angles to the baſes, 
then, if the baſes are equal, becauſe the altitudes are as thei 

baſes, the altitudes are equal; therefore, the folids AB, CD/ 

are equal, But, if the baſes are not equal, let EH be gre ter 
than NP, then the altitude of the ſolid CD is greater than the 

altitude of the folid AB; that is, CM is greater than AG. 
Put C'T equal to AG, and compleat the ſolid CV; then, b-cauſe 

the baſe EH is to the baſe NP, as MC is to AGs and C is e. 
F 9. 52 qual to A; and, as EH is to NP, ſo is MC to CT; but, as 

1 MC 1 18 to SI, ſo 18 MP to PI 8; . as EH. is to NP, 0 15 
AB to CV 59; 1 as AB is to CV, fo is CD to OV; nere 
AB is eq mw CD. 

Sen If the iüdent ri ight lines FE, BL, GA: KH, 
XN, DO, MC, RP, are not at right angles to the Jake: from 
the points F, G, By K, X, M, D, R, let be drawn perpen 
diculers meeting the plain of the baſes FB, NP, in the pound 
8, T, V, I, Q: Z. 4 f, and compleat the ſolids FV, Xa. Then, 
if the ſolids be equal, their baſcs and altitudes are reciprocal 
ly proportional, viz. as EH is to NP, fo is the altitude of "CD to 
the altitude of Af. For, becauſe the ſolids AB, CD, are cqual, 

and the ſolid AB is qua! to the ſolid BT, and the lolid CD to th 
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ſolid BZ 2; therefore the ſolid BY is equal to the ſolid DZ; but 
the baſes and altitudes of equal ſolids, whoſe infiſtent right lines WM... 

Ver 
are at right angles to their baſes, are proved to be reciprocall . 


Proportional. Therefore, as the baſe KF is to the baſe RX, 10% eo. 
is the altitude of the ſolid JZ to the altitude of the ſolid BT;il 


but the folids 2, DC, bave the Mme altitude ;, and the ſolid 8 
BT, BA, have the ſame altitude; therefore, the baſe EI is 08 5 
the pale NP, as the altitude of the ſolid DC 1 is to the altitude of | 
the ſolid „ * 


Again, let the baſes and altitudes. af the ſolid paralletoppe 7 
dons be reciprocally proportional, viz. as EH is to NP, ſo let P. 
the altitude of CD be to the altitude of AB; then the ſolids AD, of 
. equal. For, the fame conſtruction remaining, as the x 
baſe EH is to the baſe NP, (ois the altitude of CD to the altr | 
tude of AB; but the altitudes of the ſolids AB, BT, are the of 
ſame, and likewiſe of, the ſolids CD, DZ; "therefore, 4 
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onal : But theſe ſolid parallelopipedons whoſe inſiſtent right 
ines are at right angles to their baſes, and their baſes and alti- 
tudes are reciprocally proportional, are equal to each other; but 


the folid BY is equal to BA, for they ſtand upon the ſame baſe 
FK, and have the ſame altitude. For the ſame reaſon, the folid 


Z is equal to the ſolid DC; therefore the folid AB is equal to 


the folid CD: Wherefore, folid parailelopipedons, whoſe baſes 


and altitudes are reciprocally proportional, are equal. If the 


baſes are not equal, and the inſiſtent right lines not at right 


angles to the baſes, the baſes and altitudes may be proved reci- 


procally proportional, in the ſame manner as when the infiſtent 
right lines are at right angles to their baſes; and in the ſame 


manner, if the baſes and altitudes are reciprocally proportional, 


the ſolids are equal. Wherelore, &c, 


— 


RO P. XXXV. T HE O R. 


IF there be two plain angles equal, and from their vertices two 


right lines be s6levated above the plains in which the angles are, 


making equal angles with the lines containing the given angles: 
and uf, in the elevated lines, any points be taken, from which per- 


pendiculars are let fall to the plains paſſing through the given right 
lines; then theſe elevated lines fhall be equaily inclined to the gi- 
ven plain. 8 ER TM 


Let BAC, EDF, be two right lined plain angles, from whoſe 


vertices A, D, let two right lines AG, DM, be elevated above 
tie plains of the faid angles, making the angles MDE, MDF, 
equal to the angles GAB, GAC, each to each; then the angle 


MDN will be equal to GAL. 55 3 
For, if AG is not equal to DM, take AH equal to DM; and 
ſtom H draw HK parallel to GL; but GL is perpendicular to the 
plain paſſirg thro! BAC; therefore HK is likewiſe perpendicular 
to the ſame plain a. From the points K, N, draw the right lines a . 
KB, KC, NE, NF, perpendicular to the right lines AB, AC, 
DE, DF. Join HC, CB, MF, EF, HB, EM; then the ſquare 
of HA is equal to the ſquares of HK, KA b, and the ſquare of b 47. 1. 
KA equal to the ſquares of KC, CA ®; therefore the ſquare of 
AH is equal to the ſquares of IIK, KC, CA; but the ſquares 
a HK, KC, are equal to the ſquare of HC; for the angle HKC 
8a right one: Therefore the ſquare of HA is equal to the ſquares 
* HC, CA; therefore the angles HCA, HBA, are right 
5 7 PE ones. 


ſe FK is to the baſe XR, ſo is the altitude of the ſolid DZ to Book XI 
he altitude of the ſolid BT; therefore the baſe and altitudes of 1 
he ſolid parallelopipedons BT, DZ, are reciprocally propor- = 
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Boox XI. ones e. For the fame reaſon, the angles DFM, DEM, 


CE 48; 1. 
d byp. 


t 26. 1. 


the middle line, it being equiangular to the former parallen 
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to MFD, MDF, of the other, each to each, and HA, a ſide q 
the one, equal to MD, a fide of the other; therefore, the re. 


For the ſame reaſon, the angle CBK is equal to FEN. And, 


CBR, BCK, in the one, equal to the two angles FEN, EIN, 
each to each, and a fide BC equal to EF; therefore the ſide H 


ſides AC, CK, are equal to the two ſides DF, FN, and thx 
contain right angles; therefore the baſe AK is equal to DV, 
And, fince AH is equal to DM, their ſquares are equal; bu 
the ſquares of AK, KH, are equal to the ſquare of AH, and th: 
ſquares of DN, NM, equal to the ſquare of DM; for the angls 


KH, are equal to the ſquares of DN, NM, and the ſquares d 
HAK is equal to MDNe, that is, GAL equal to MDV: 
Which was to be demonſtrated. _ TY 

' whoſe point equal right lines are elevated on the plain of the 


_ each ; perpendiculars drawn from the extreme points of thel 
elevated lines to the plain of the given angles, are equal to ont 


right angles: Therefore the angle ACH is equal to DFM; hy 
the angle HAC d is equal to MDF; therefore the two triangle 
HAC, MDF, have two angles, HAC, HCA, in the one, equi 


maining ſides MF, FD, are equal to HC, CA, each to each* 
In the ſame manner, AB is proved equal to DE, and BH y 
EM: Therefore, the two ſides CA, AB, are equal to the tw 
fides FD, DE, and the angle BAC equal to FDE ; therefore the 
baſe BC is equal to EF, the angle ACB to DFE, and ABC n 
DEF, But the angles ACK, DFN, are equal; for each is! 
right one; therefore the remaining angle BCK is equal to EFV, 


becauſe the two triangles BCK, EFN, have the two angle 


is equal to CK ©. But AC is equal to DF; therefore the tw 


AKH, DNM, are right angles; therefore the ſquares of Al 
ARK, DN, equal; therefore the fquares of KH, MN, are equal; 
that is, the right line HK equal to MN; therefore the ang 

Cor. Hence, if two right lined plain angles be equal, from 


angles containing equal angles with the given lines, each t 
another. | 


J* three right lines A, B, C, are proportional, the folid parallele 
pipedon made of them is equal to the ſolid parallelopipedon ma 


pipedon. 
2 ; 
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he equiangular ſolid made from B. 
Let E be a ſolid angle contained under the vain angles DEF, 
EF, GED ; make GE, EF, DE, each equal to B; and com- 


w: ij Meat the folid parallelopipedon EK. Again, put LM equal to 
wo ; and at the point L, with the right line LM, make a ſolid 


nol contained under the three plain angles NIX, ALM, 85 
LN, equal to the ſolid angle Er. 

Then, becauſe LM, LN, EF, EG, or ED, and LX. are 5 
qual to the three proportional lines A, B, C; therefore, as LM 
«to EF, ſo is GE to LX; therefore the ſides about the equal 
ngles GEF. MLX are reciprocally proportional; and the pa- 


_ bilelograms MX, GF, equal“; and ſince the two plain angles b 4. 6. 
oY EF, XLM, are equal, and from the points N, D, are drawn 

EIN he equal nerpendiculars NL, DE, ar right angles to the plain 

de N aling through XLM, GEFPe; therefore the ſolids LH, ERK, © 356 


ave the ſame altitude; but their baſes MX, GF, are equal; 


e nf. ccfore the ſolid HL is equal to the folid ER a, but HL is made a 3 


{ the three right lines A, B, C, and KLE of the right line B. 
herefore, &c. 


: PROP. ANXVIL THE OR. 
lares 0 
equal 
e ang 


MDN:; 


F four right lines are proportional, the 2 nilar folid Saralloladi 
pedons deſcribed from them ſhall be propor#ional ; and if the 
milar ſolid parallelopipedons be proportional, then the right lines 
_ 4e deſcribed from ſhall be rap ens ES 
Lis IIe 

of the 
each t 
of thek 
| to on 


| Let the four right lines AB, CD, EF, GH, be proportional, 
z. AB to CD, as EF is to GH; and let K A, LC, ME, NG, 
e the ſimilar paraltelopipedons deſcribed from them ; F then KA : 
$to LC as ME is to NG. | 
For, becauſe the ſolid parallelopipedon KA' is ſimilar to LC, 


be ſame reaſon, the ſolid ME is to NG in the triplicate pro- 
ortion of EF to GH; but AB is to CD as EF to GH; there- 
bre AK is to LC as ME to NG b. And, if AK be to LC as 

IE to NG, then AB is to CD as EF is to GH. For, becauſe 
IK has to LC a triplicate proportion of AB to CD *, and ME to 
G, a triplicate proportion of EF to GH ; therefore AB is to 
D as EF to wand b. c 1 
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PROP. 


Let the three oropottional right lines be A, B, C, viz. A to Bock xl. 
z as B is to C; then the ſolid made with A, P, C, is equal WY may} 


kA 1s to LC in the triplicate proportion of AB to CD.. For- 336 
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Cb, any point E be taken, from which let fall the ; perpendicy 


a def. ** 


b def. 3. 


that Perpendicular ſhall fall in the common ſection of the plain, 
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PROP. XXXVIL THEOR. \ 


F a plain be perpendicular to a ts, and a line be drawy fro 
a point in one of the plains perpendicular to the other Hai, 


Let the plain CD be ments to AB; ; and, in the plain 


lar EG; then EG ſhall be e to the common feCtic 
AD. 

For, if not, let it fall without the common Welten as EF, aut 
draw FG in the plain EGF, perpendicular to AD *; then, 0 
cauſe FG is perpendicular to the plain CD, and the right it 
EG in the plain CD touches it, the angle FGE is a right ang 


but EF is allo at right angles to the plain AB; therefore the 


c 17. Is 


@ 20s Is 


to OE, the albefnate angles DXY, OE, are equal *; aud, it 
3 ual angles, the baſe. DY is equal to YE, and the triang 
other, each to n b, viz. the angle XY D equal to the ang 


= OYE, and OEY to XDY; therefore DYE is a right line“ 
For the lame reaſon, B>G 1 is a right line, and 38 equal to 50 


angle EFG 1s a right angle: Therefore two angles in the triangl 
FGE are equal to the two right angles; which cannot bet 


therefore the right line drawn from the point E perpendicch 


to AB, does not fall without the line AD; : therefore mut fil 
on it. eee &c. 


RO P. XXXIX. THE OR. 


F the fides of the oppoſe te plains of a folid parallelopipets 
be divided into two equal parts, and plains be drawn tir 
their common ſections, the common ſection of theſe plains, and ii 


diameter * the fol parallelopipedon [val biſect each ether. 


Let the ſides of CF, AH, the oppoſite plains of the ſolid pari 


Telopipedon AF, be each biſeQed 3 in the points K, L, M, N, 
O, Þ, Rz; let the plains KN, XR, be drawn through the ſections 


and let VS be the common ſection of the plains, and DG t 
diameter of the ſolid; then YS, DG, will biſect each other. 
For, join DY, YE, BS, 50 "than. becauſe D is parall 


cauſe DX i is equal to OE, and YX to YO, and they contain“ 
XY to YOE, the angles in the one equal to the angles 0! 


Then 
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byes becauſe 0 A is equal and parallel to DB, and to EG 4, DB Book XI. 
parallel to EG e, and DE to GB 4d; but D, E, G, B, I, 5, — 
pre points taken in each of them. Join DG, YS; men. DG, q * . 
s, are in one plain f; and, ſince DE is parallel to GB, the |} 
gle EDT is equal to BGT *; but the angle D'TY is equal to the a 29. 55 
angle GTS 5; therefore D V. GTS, are two triangles, having 8 15. 1. 
th angles YDT, DTV, equal to the two angles 5861, G8, 
| ach to each, and the fide D equal to G8; therefore DT i is e- 
hual to TG, and Y'T to TSP. Wherefore, Kc, | >.<." . k. 


PROP.XL THEO R. 


| TT triangular priſms of equal altitudes, the baſe of one of 
F which is a parallalelogram, and the other a triangle, and, if 


be parallelogram be double the nen the prijins are equal to 
1 uch other. 


Let ABCDEF, GHKLMN, be two priſms of equal id; 

kt the parallelogram AF be the baſe of the one, and the triangle 

HK the baſe of the other; 3 and, if AF be double GHR, We 

lms are equal. 

For, compleat the lids AR, GO; then, 1 AF. 5 

uble HK, and the parallelogram HK double the triangle 

HK 2; the parallelograms AF, HK, are equal; therefore the a 41. 1. 
lids- AX, GO, are equal Þ; but the half of equal things areb zr 
qual ; the :refore the pritm CHKLMN is equal to the priſm _ 


IBCDEF; for each is half the folids GO, Axe. Wherefore, e 28 
Ce 


%% 4 


Book XII 
. 


8 22. 8. 


7 1 1 


quiangular *, 


fore tne pelygon ABCBE is to the polygon FGHKL in thed 
Plicate ratig of BM to GN b. — Wherefore, 5 
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OR XI. 


ee THEO 


IMIL AR polygons inſeribed i in cir- cler, are to one anctherd 
Phe ſquares AH the diameters of the circles. 


To” ABCDE, FEHRKL; be circles, in which are inſcribed th 


ſimilar polygons ZL COP, FGHEL; let BM, EN, be tt 
diame ters of. the circles; then the Beugen ABC D 1s t 


FCHK L. as DM [qua e is to GN ſquarc. 

For, Join BE, Al, GE, EN; "Hi be cau iſe the polygot 
are ſmilar, the angles B Ab, SFL, are equal; and PA is 
AE as CT to FL; wherefore "the trianzles ABE, FGi,, are 
ther zs 18 the angle AEB equal to Fl. G, and u. Le 
ſides about them pic portional ; but the angle AMB 15 -qualt PII; 
AEP £5 and FLC to FNG b: therefore. the wg AMP is can 


to FNG, tue WES. BAM to GFN e, and the remaining ang vill 
ABM to FEN: Therefore the tria ing les AMB, GFN, are equ LFG 
angular, and ENM is 10 GN as BA is to GF4d, but the MT F. 
AIM is to the triangle FGN in the duplicate ratio of AB bie 
GF*, and the polygon ABCDE is to the polygon FGHEL bat 
the duplicate ratio of AB to Gf; but the triangle ABM is the | 
the triangle FGN in the duplicate ratio of BM to GN; the leſe 
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* there be two nnemal magnitudes, from tho greater he taken 
Ja part greater tha; 7 lt. ha”f, and from the remain ler a hart ta- 
Ln greater than its half ; this may be done till the RAgnipude r res 
þaining be leſs than any propoſed magnitude. 


| Let AB and C be two unequal moni! tudes, of which AB is 


half, and from the remainder AH a part KH greater than its 
half; and fo on, till the remaining magnitude, which let be 
Ak, be leſs than the aſſigned magnitude C. Let C be multi- 
blied till it become greater than AB, which let be DE, and di- 
hide it into the parts DF, FG, GE, each equal to C. Then, 
bccaufe DE is greater than AB, and the part EG taken from it 
leis than the half thereof, ane the part BH greater than the 
half of AB, there remains DG greater than AH. Again, be- 
cauſe GD is greater than HA, and GP, half of GD, is taken 
fromit; and if from HA be taken HK greater than the half of 
HA, there will remain FD greater than KA; but FD is equal 


0 o therefore RA i is leſs than C. Which NE required. 


PROP, Uu. THE OR, 


7 RC LE s are to each other as the ſquares of t their diame- 
ters. 


th ABCD, EFGH, be 3 whoſe diameters are BD, 
FH; then, as the iquare of BD is to the ſquare of FH, ſo is the 


EFGH. 
Firſt, let it be to a figure S, leſs an the circle EFGH, in 


half the circle. For, if tangents are drawn to the circle, thro? 


© BookNL 
PROP.L BOOK x. LEMMA. . 


the greater; from AB let a part Bl be taken greater than the 


ircle ABCD to the circle EFGH. It not, the 5 ABCD 
vill be to ſome «as either leſs or greater than the circle 


which inſcribe the ſquare EFGH, which will be greater than 


the points E, F, G, H, the ſquare EFGH will be halt the ſquare 
deſcribed about the els but the circle is lefs than the ſquare 
deſcribed about it; therefore the ſquare EFGH is greater than 
half the circle. Let the circumferences EF, FG, GH, HE, be 
— in the points K, L, M. N, and } uu EK, KF, FL, r. = 
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Book XII GM, MH, HN, NE, and if tangents ar: drawn from the Point; 
ERK, L, M, N, and parallelograms compleated upon EF, FG, 


circle ABCD to ſore figure greater than the circle EFGH. 


7 EFGH. Ow, & Ce 


Let t 
rtex t 
twO | 
hoular 
iſms; 


GH, and UL; then each of the triangles EKF, FLG, GN 
HNF, will be equal to half the parallelogram *, and therefor 
greater than half the ſegment of the circle it ſtands in; if the xe. 


maining ſegments are biſected, and triangles drawn, as before;Miſk:1mic 


and this be continued till the ſegments are leſs than the exceſs by For, 
which the circle EFG H exceeds the figure 8b. Let theſe he N, 


the ſegments cut off by the right lines EK, KF, FL, LG, GEIL, K 


MH, HN, NE; then the remaining polygon EK FLC MI H to 
will be greater than the figure 5. | equa] 

Deſcribe the Us iygon AXBOCPDR, in the circle ABCD, IE, A 
ſimilar to the polygon EKFLGMHNe; - then, as the ſquare of of W111] to 


BO is to the ſquare of FH, ſo is the circle ABCD to the figure e tria 


8 d, and, as the polygon AXBOCPDR to the polygon aon, 


EEK Fl. GMHN, ſo is the circle ABCD to the figure O ej but the e, a. 


circle ABCD is greater than the polygon in it; therefor HL is 
the figure 8 is greater than the polygon EKFLGMEHN *; but angle 
it is leſs; which is abſurd ; therefore the ſquare of BD to the nid, 


ſquare of FH is not as the circle ABCD to ſome figure leis than Wl equa] 


the circle EFGH. In like manner, it is proved that the ſquare 


of FH to the ſquare of BD is not to the circle Ron as Tr B, tl 


figure leſs than the circle ABCD. 1 
"Laftly, the ſquare of BD to the ſquare of FH, is not as the hilar 
HL, 
For, if poſſible, let it be to the figure T, greater than the cel e pyr 
EFGH ; then, inverſely, the ſquare of FH is to the ſquare o: EHC 
BD as the ficure J is to the circle ABCD; but, becauſe iter! 
greater than the circle EFGH, T will be to the circle ABCD Bi Acai 


as the circle EFGH is to ſome figure leſs than the circle ABCD, Nuble 


which is proved impoſſible; therefore the ſquare of BD to the De tw 


Iquare of FH 1s not as the circle ABCD to ſome figure leſs than BG, BE 


the circle EFGH, nor to one greater; therefore, as the ſquare of Ec, 
BD is to the ſquare of FH, ſo is the circle ABCD to the circle Wyhic 
No the r. 
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duble 
ey art 
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P RO P. II. THEO f. 


VERY pyramid having a 3 baſe, may be divided 
into two pyramids, equal and ſimilar to one another, having 
triangular baſes, and ſimilar to the whole pyramid ; and into tut 
equal priſms ; which two priſms are greater than the half f ts 
whole pyramid. | _ 
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Let there he a pyramid, whoſe baſe is the triangle ABC, and Book XII 
tex the point M, then the pyramid ABCM may be Hvided1 in- md 
two pyramids, equal and ſimilar to one another, having tri- 


hoular baſes, and ſimilar to the whole; and into two equal 


ms ; ; which two priſms are greater than the half of the whole 


Framid. 


[ For, biſeck AB, BC, AC, MA, MB, MC, in the points 


N, G, H, K, L; join EH, EG, EK, EN, HG, HK, 


IL, KL., RN, NG : ; then, becauſe AE 1s equal to EB, and 
IH to HM, EH is parallel to! MB *®, and KH to AB b; but AF?» 6. 


equal to KH; for each is equal to EB; therefore the two ſides 34. 1. 


E, AH, are equal to the two ſides KH, HM, the angle MHK. „ 
[ual to HAE ©; e; therefore the baſes EH, MK, are equal d, and d 4. 1. 


e triangle AEH equal and fimilar to KHM. For the ſame 
aſon, AHG is equal and ſimilar to MHL. And, becauſe AE, 
G, are equal and parallel to HK, HL, each to each, the angie | 
HL i is equal to EAG, and the baſs KL, to EG ©; therefore the © 20. x1, 
angles KML, EHG, are equal and ſimilar; therefore the py- 
mid, whoſe baſe is the triangle AEG, and vertex the point H, 


[equal and ſimilar to the pyramid whoſe baſe is the triangle 


* and vertex the point Me; and, becauſe HK is parallel to f def. 17. 
B, the ſide of the triangle AMB, the triangles AMB, "% _ 
HR, are ſimilar s. For the ſame reaſon, the triangle MBC iss 2. 6 
milar to MKL, and the triangle AMC to MH “L; but the angles 

HL, BAC, are equal, and the triangles Gmilar e; e, therefore 
e pyramid ABC NM is ſimilar to HKLM; but the pyramid 

EHG is proved ſimilar to HK LM, therefore {mar to one a- Þ 21. 6. 
dther®, and ſimilar to ABC M. 

Again, becauſe BN is equal to NC, the 3 BG 18 | 
duble the triangle GNC i; therefore the priſm contained by! 41. 1. 
e two triangles BRN, EH G, and the three parallelograms 

6, BH. KG, is equal to the priſm contained by the two triangles 

GC ,KHL, and the three parallelograms KG, GL, NL, the one 
which is conſtitute upon the parallelogram BG, and oppoſite to 

the right line KH ; the other upon the triangle GNC, and op- 

ite to it the triangle KHL; and the parallelogram BG 1s 

ble the triangle GNC, and have the ſame altitude; therefore 

ey are equal * ; but either of theſe priſms is greater than the k 40. 11. ; 
framid AEGH, or HELM; for the priſm EBNGHKR is great- 

than the pyramid EBNK, which is equal to the pyramid 
Hf, or HKLM; wherefore the priſm EBNGHK is greater 

lan the pyramid AEGH, or HKLM; therefore the priſm 
\CHKL, is likewiſe greater than the pyramid HKLM; 
t the priſms are equal; therefore, together, are greater than _ 

e two pyramids ; therefore the whole pyramid is divided into 

v equal pyramids ſimilar to the whole, and to one another, and 

| into 
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Book XII into two equal priſms, which two priſms together are greater 
duhan half the pyramid, e | 


PROP. IV. THEOR. 


17 there are tuo pyramid of the ſame altitude, having trio 

- * gular baſes, and each of them divided into two pyramids 72 
Lo one another, and ſimilar to the whole, and into two equal priſm 
and, if each pyramid be divided in the ſame manner, and this be dit 
continually ; then, as the baſe of the one pyramid is to the baſe, 
the other, ſo are all the priſms in the one pyramid to all the Priſn 
in the other, being equal in number. 


Let there be two pyramids of the ſame altitude, having th 
triangular baſes ABC, DEF, and vertices the points M, H, and 
each of them divided into two pyramids, equal to one anoth 
and ſimilar to the whole, and into two equal priſms ; and if, i 
like manner, each of the pyramids made by the former diviſic 
1 be ſuppoſed divided, and this be done continually ; then, as th 
f baſe ABC is to the baſe DEF, ſo are all the priſms in the pyra 
: mid ABCM to all the priſms in the pyramid DEFH, being equ 

po ) 8 
Por, let the pyramid DEFH be conſtructed ſimilar to the pj 
ramid ABC M; then, all the triangles deſcribed in the be 

*ABC being ſimilar to the whole, and to one another; and all 
thoſe in DEF, being equal in number to the triangles in ABC 

then ABC will be ſimilar to NGC, and DEF to ROF; and, Myram 

BC is to NC, ſo is EF to FO; thereſore ABC is to NGC. 5 
Þ 24.6. DEF is to RQF®. And, altern. as ABC is to DEF, fo is NG DEF. 
| to RQF; but, as NGC is to RQF, fo is the priſm GNCLUWazc: 
29. 11, to the priſm ROFYST © : But the two priſms in the pyrami{1;q - 
d 3. ABCM are,cqual to one another d, as alſo the two priſms Wo; 
| the pyramid DEFH ; wherefore the priſm, whoſe baſe is the p is pre: 

_ rallelogram E GN, and oppoſite baſe the right line KH, is s :1,7 

the priſm, whoſe baſe 18 the triangle NGC, and oppoſite ba Pram 

the triangle HKL, fo is the priſm whoſe baſe is the parall reaſon 

gram EPRQ, and oppoſite baie the right line ST to t 

priſm whoſe baſe is the triangle ROF, and oppoſite to 

the triangle STY ©, compound. as the priſms EBNGK 

GNCLHK, together, are to the priſm GNCLHK, fo the priſn 
PEQRST, ROFSTY, together, are to RQFS'TY ; altern. 

the priſms EBNGKH,  GNCLHK, together, are to the prill 

3 ROFSTY, together, ſo the priſm GNCLHK 

_ RQFSTY ; but the priſm GNCLHK is to the priſm RQF> 


» , wo.» 


lame! 
leſs tl 
Let ti 
ABC] 
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de baſe DEF; therefore, as the baſe ABC is to the baſe DEF, \ 
bare the two priſms in the pyramid ABCM to the two priſms in 
he pyramid DEFH. For the ſame reaſon, the priſms in the py- 
mids HELM, STYH, or any other pyramids made by any of 
the former divitions, are to each other as th-1r baſes; wherefore, 
il the priſms in the pyramid ABCM are to all the priſms in the 
biramid DEFH as the baſe ABC to the DEF. Wherefore, &c. 


PROP. V. and VI. T HE On. 


DrxAMIDUS of the ſame altitude, having triangular or 
| polygonous baſes, are to one another as their baſes. 5 


th Firſt, let ABCM, DEFH, be pyramids of the ſame altitude, 
* wing the triangular baſes ABC, DEF; then the pyramid 
c 


BCM is to the pyramid DEFH as the baſe ABC is to DEF; 
and ſo are any number of pyramids tc their triangular baſes. _ 

If not, let the baſe ABC be to the baſe DEF as the pyramid 
BCM is to ſome ſolid Z, leſs than the pyramid DEFH, which 
wide into two pyramids equal to each other, and into two 
rriſms which are greater than half of the whole pyramid ; and, 
f the pyramids made by the former diviſion be divided in the 


fs than the exceſs by which the pyramid DEFH exceeds Z. 


ABCM be divided into the fame number of ſimilar parts, as the 
pramid DEFH ; then are the priſms in the pyramid ABCM to 


DEF; but the baſe ABC is to the baſe DEF as the pyramid 


Jo ABCM to the ſolid Z b; therefore the pyramid ABCM 1s to they yp, | 
mod Z as the priſms in ABCM to the priſms in DEFH ; but y 
Naben is greater than the priſms in it; therefore the ſolid Z 3 
en 8 greater than the pritms in DEFHè; and likewiſe leſs b; which c 14. 5. 1 
* Wh 2bfucd ; therefore the baſe ABC is not to the baſe DEF as the #1 
all. pramid ABC M to ſome ſolid leſs than DEFH. For the fame | 
aon, the baſe DEF is not to the baſe ABC as the pyramid | 
2 DUH to ſome ſolid leſs than ABCM ; but ABC is not to 1 
K DEF as ABC Mis to ſome ſolid I, greater than DEFH, For, 1 
iſn l poltoie, DEF is to ABC as I to ABCM 9; but the ſolid I is d inverſ. 42 
: greater than DEFH ; then, as I is to ABCM, ſo is DEFH to 3 
7 ke ſolid leſs than ABCM ; which is proved abſurd ; therefore 14 
K abC to DEF is not as ABCM to ſome ſolid greater than _ 4 
5 EIB but it was alto proved not to be to ſome ſolid leſs than 6 ö 

DEI; therefore ABC is to DEF as ABCM is to DEFH. " 


lamc manner, till ſome pyramids in the pyramid DEFH is found 


Let theſe pyramids be DPRS, STYH. Let the pyramid 


the priſms in the pyramid DEFH *, as the baſe ABC is to , 5 


*. 
. C1 : 


For | 


; the baſe GNC to the baſe RO and ſo is the baſe ABC to Book XII 


Bock XII por the fame reaſon, in the pyramids ABCDEM, TohEIN 


YN 


e def; 5. 


. . 


the pyramid whoſe baſe is the triangle EBD, and vertex the 
point C, is equal to the pyramid whoſe baſe is the triangle 
EBC, and vertex the point D; for they are contained by tie 
ſame plains; therefore the pyramid whoſe baſe is the triangle 
ABD, and vertex the point C, is equal to the pyramid whote 
bale is the triangle EBC, and vertex the point D. 


CE, the triangle ECF is equal to the triangle CB *; teretore 
the pyramid whoſe baſe is the triangle BEC, and vertex ihe 
point D, is equal to the pyramid whole baſe is the triangle CE, 
and vertex the point Db: But the pyramid'whote baſe is the tri 
angle BEC, and vertex the point D, has been proved equal t0 


CEF, and vertex the point D, is equal to the pyramid whoſe ' 
| baſe is the triangle ABD, and vertex the point C; thereto By | 
the priſm ABCDEF is divided into three pyramids, equal to one 


as ABCDE to ABC 9. For the fame reaſon, as FGHELEN jy 
FGHKL, the pyramid ABCDEM is equal ro FGHK LN; Ii 


greater, greater, and, if leſs, lefs ; therefore, as the bie 


the oppoſite baſe to that the triangle DEF; then the priſm 
 ABCDEF may be divided into three equal pyramids, having 


logram, whoſe diameter is BD, the pyramid whoſe bale is the 


point C; therefore, alſo the pyramid whoſe bale is the triangle 
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hg. 6. the pyramid ABCM is to the pyramid AC DM as the 
baſe ABC is to the baſe ACD ; and ACDM is to ADEM x 
ACD is to AED; therefore the whole ABCDEM is to ABCM 


to FGHKLE as FGHN is to FGH ; if 4BCDE is equal tg 


ABCBE is to the baſe FGHEL, ſo is the pyramid ABCDREN 
to the pyramid FGHKLN e; Wherefore, &c. 


FPR OP. VII. 1 HE OR. 
[VERY priſm, having a triangular baſe, may be diviled 
into three pyramids, equal to one another, and having titan. 


gular baſes. 
Let there be a priſm, whoſe baſe is the triangle ABC, and 
triangular baſes. 5 . _ 
For, join BD, EC, CD; then, becauſe ABCD is a paralle 


triangle ABD, and vertex the. point C, is equal to the pyraniid 
whole baſe is the triangle EBD, and vertex the point C bit 


Again, becauſe FCBE is a parallelogram whoſe diameter is 


the pyramid whoſe baſe is the triangle ABD, and vertex the 


another, and having triangular baſes. And, becaute the byte. 
mid whoſe baſe is the triangle ABD, and vertex the point G 


is the ſame with the pyramid whoſe baſe is the triangle ay 


OF EUCLID. : 137 


nd vertex the point D, for they are contained by the ſame Zook XIL 
ins; and the pyramid whoſe: baſe is the triangle ABD, and. 
tex the point C, has been proved to be a third part of the 

im, having the ſame baſe, viz. the triangle ABC, and the 

ppoſite baſe the triangle DEF: Which was required. 

Cor. I. Hence every pyramid is a third part of a priſm, ha- 

ing the ſame baſe, and an equal altitude; for, if the baſe of a 

iim be of any other figure, it can be divided into priſms, 

ping triangular baſes, 

Priſms of the ſame altitude are to one mother as their 


* 


PROP. vin. 7H E OR. 


IMI L AR pyramids, having triangular baſes, are in the 
Y triplicate ratio of their homologous res. 


[Let the two pyramids whoſe baſes are ABC, DEF, and ver- 

ces the points G, H, be ſimilar and alike ſituate, then the py- 

mids ABCG, Dll, are to one another in the ape ra- 

oof BC to EF. 1 
Tor, compleat the paralielopipedons BGI. EHPO, then 

ich contain two equal priſms, having triangular baſes *; and a a 39, 11. 
ramid is one third of a priſm, having the ſame baſe and alti- 

de b; but fimilar ſolid parallalelopipedons are to one another Þ 7- 
the triplicate ratio of their homologous fides ©, and parts have e 33. 

e lame proportion as their like multiples 4; therctore the pyra-d rs. 5. 
ids ABCG, DEFH, are to one another in the triplicate ratio 

| their homologous ſides, Wherefore, &c. 

Con. Hence ſimilar pyramids, having polygonous baſes, are 

one mother in the triplicate ratio of their homologous 

les, uw 


PRO P. IX. T H E O R. 


H E baſes and altitudes of equal a CS triangu- 
lar baſes, are reciprocally proportional ; and thoſe pyra- 
a, having triangular baſes, whoſe baſes and altitudes « are reci- 
1 Preportianal, « are equal, 


8 5 Let 


> > Thoda 
3 — 


Book XII 
V vertices the points G, H, be equal; then the baſe ABG 15 U 


b x, 


the fame altitudes with the ſolids, having their baſes and alt 


138 THE ELEMENTS 


ramic 


/ 


Let the pyramids whoſe triangular baſes are ABC, DEF, au 


the pe 
great 
kewiſe 
finde. 
er gre 
* 


the baſe DEF, as the altitude of the pyramid DEFH is to f 
altitude of the pyramid ABC G. 
For, compleat the folids BGML, EHPO ; then, bead 
pyramids ABCG, DEFH, are equal, the ſolids ABGY 
EHPO, are equal *; but equal ſolid parallelopipedons have the 
baſes and altitudes reciprocally proportional ®; therefore the y 
ramids ABCG, DEF}, have their baſes and altitudes rock 
cally proportional e; and; if their baſes and altitudes are rec; 
procally proportional, they are equal. For, the fame conſtruds 
remaining, the ſolid parallelopipedons, whoſe baſes and altitud; 
are reciprocally proportional, are equal; therefore pyramidsq 


tudes reciprocally proportional, are likewiſe equal © Wher 
fore, &C. 3 
ales a 
amet 
b ths 
e C11 


PROP. X. T HE O R. 


E R cone is the third part f a Une, having the ſan _ f 
| baſe, and an equal altitude. lid N 
i the « 
lid 1 


Let there be a cone and celinder, baving the ſame baſe, vi 
the circle ABCD, and their alutudes equal, then the cone 
one third of the cylinder; that is, the cylinder is triple the conf 
Ie not, it will be either greater or leis than triple the cone. Fit 

let it be greater, and let a polygon AEBFCGDH be inſcrb 
in the circle ABCD, and let the ſmall ſegments AE, EB, I 
FC, C G, GD, DH, HA, the exceſs by which he Circle e 
reed the polygon. be leſs than any alligned magnitude; anc, 
on the circle and polygon let a cylinder and pyramid be defer 
bed, of the ſame altitude with the cone; and, upon the remai 
ing ſegments, the remaining parts of the cylindi er, which let! 
leſs than the exceſs by which the n excceds triple the con 
thereſore the priſi whole baie is the polygon AEBF CGDY, 3 
altitude the ſame of the cone, is vater than triple the cone 
but the priſm is triple the pyramid ei the ſame baſe and altitu 
of the cone db; therefore the pyramid 3 18 greater than the col 
and like wiſe Telw, as included im it; which is abſurd ; thereio 
the cylinder is not greater than triple the cone, eber is it let 
ſor then, inverlely, the cone would be greater than one third 
the cylinder; for, ihe ſame conftruCtion remaining, the pyram 
whoic L.A is the polygon AEBFCGDH, and 3 the {al 


of the cone, is great ter than one third of the cylinder ; ; but tl 
PyTam 
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the polygon AEBFCG DH, and altitude the ſame of the cone, 
greater than the cone whole baſe is the circle ABCD; and 
le wiſe leſs, as contained in it ; which cannot be; therefore the 
linder is not leſs than triple the cone Therefore, ſince nei- 
er greater nor lels, it muſt be triple the cone. Wherefore, 


C. 


PROP, XI. THEOR, 


\ONES and evlinders, of the fame altitude, are to one ance 
ther, as their baſes. 


[Let tere be cones and cylinders of 151 ſame altitude, whoſe 
ales are the circles ABCD, Ft atid axes KL, MN, and 
ameters of their baſes AC, EG; then „A8 tlie circle ABCD is 
d the circle EFG, ſo is the cone AL'to the cone EN. If not, 
: circle ABCD is to the circle EFGH, as the cone AL is to 
me ſolid greater or leſs than the cone EN. Firſt, let it be to a 
lid X lefs than the cone; and let the ſolid I be equal tothe exceſs - 
{the cone EN above the folid X; then the cone EN is equal to the 
lid 1 and X together, Let a polygon HOEPFRGS be inſeri- 
ed in the circle EFGH, of which the remaining circumferences 
BODE, EP; C5, FR, RG, G8, 8H, are leſs than any 
ſigned magnitudes. | Upon the poiygon HOEPFRGS let a 
amid be deſcribed, of the ſame altitude with the cone, and 
et the remaining ſegments of the cone deſcribed upon the cir- 
umferences HO, OE, EP, PF, FR, RG, GS, SH, and vertex the 
ame as the pyramid be leſs than the folid1; therefore the pyra- 
d HOEPFRGS, and altitude the fame of the cone, will be 
eater than the ſolid A 

Upon the circle ABCD let the oolyien DTAYBQCV be 
ſcribed ſimilar and alike ſituate to HOEPFRGS, and let a 
tamid EN be erected, of the ſame altitude as the cone AL; 
ut the polygons DTAYBOCY, HOEPFEH GS, are to one ano- 


CD, EFGH, are to one another as the ſquares of their dia- 
rele EFHG, ſo is the polygon DT AYBQCV to the polygon 


OEPFRGS ; but, as the circle ABCD is to the circle EFGH, 
0 15 the cone AL to the folid X;: therefore the polygon 


the 


amid i is one third of the priſm conſtitute on the fame baſe, Book XII 
d having the ſame altitude; therefore the pyramid whoſe baſe SW 


her as the ſquares of their diameters AC, EG *, and the circles* 1. 


eters AC, EG o, therefore, as the circle ABCD is to theb 8 


TAI BOC is to the polygon IIOEKPFR GS. as the cone e 13. , 
Lis to the ſolid X45 but the pyramid —y—ꝛ In is to. byp. 
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Bock XII the pyramid HOF.PFRGSN as their baſes e; therefore the pyrz 
Lay mid DEATBQCVE is to the pyramid HOEPFRGSN as th 


e$.and 6. 


the cone EN is much greater than X; but it was put lets ; whic 
is abſurd ; therefore the circle ABCD, to the circle EFGH, i 


proved, in the ſame manner, that the circle EFGH is not to thi 


5. . 


circles ABCD, FFGH. their diameters BD, FH, and axcs 0 


Cate ratio of BD to FTI. 


- ſeribe0 polygon be leſs than any aſſigned magnitude; upon ti 


ſolid X, and the cone AL graeater than the pyramid int 


lid leſs than the cone AL; therefore, as the circle EFGH ij 


| the circle ABCD, and vertex the point L, to the cone whok 
baie is the circle EFGH, and vertex the point N, hath a tryl 


ſome ſolid greater or leſs than the cone, EFGHN. Firſt, let 
be to a ſolid X, leſs than the cone EFGHN, and let the poly 


cone AL is to the ſolid X ; but the pyramid is greater than thy 


therefore, likewiſe the cone EN is greater than the pyramid j 
it; but the pyramid in the cone EN is greater than X; there ot 


not as the cone AL to a folid leſs than the cone EN; and tj 


circle ABCD, as the cone EN is to a folid leſs than the con 
AL.. | 
Again, the circle ABCD to the circle EFGH, is not as the con 
AL to a ſolid Z greater than the cone EN; then, inverſely, 
the circle EFGH is to the circle ABCD, ſo is the ſolid Z to th; 
cone AL; but the ſolid Z is greater than the cone EN. Then 
as the ſolid Z is to the cone AL, ſo is the cone EN to ſome {y 


to the circle BCD, ſo is the cone EN to ſome ſolid leſs tha 
the cone AL; which is impoſſible; therefore the circle ABCI 
to the circle EFG H is not as the cone AL to ſome ſolid great 
or leſs than EN, therefore, to the cone EN; but, as cone is t 
cone, ſo is cylinder to cylinderf, Wherefore, cc. 


PROP. XII. THEOR. 


— IMIL AR cones and cylinders are to one another, in the in 
I plicate ratio of the diameters of their baſes. 


Let there be ſimilar cones and cylinders, whoſe baſes are tht 
the cones and cylinders KL, MN; then the cone whoſe bate 1 


Por, if the cone ABCDL be not to the cone EFGHN, 1 
the triplicate ratio of BD to FH, let it be in the triplicate ratio tf 


FOFPGENMS be the greatelt polygon poſſible inſcribed in th 
ciicle EFGH , that is, that the excels of the circle above the 1 


polygon EOFP GRUHS let a pyramid be deſcribed, of the {amd 


altitude 
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ſitude of the cone, and the ſegments of the cone deſeribed upon Book XII 
je ſegment of the circle, greater than the polygon, be leſs than WW. 
he exceſs by which the cone EFGHN exceeds the folid X; then 
he pyramid delcribed on the polygon EOFPGRHS, of the ſame - 
ltitude as the cone, is greater than the ſolid X. Let the poly- 
ons ATBYCVDOQ be inſcribed in the circle ABCD, ſimilar 
o the polygon EOF PGRH S, and upon it deſcribe a pyramid a 18. 6. 
the ſame altitude of the cone. For, upon the polygon 
OFPGRAHS, ſuppoſe priſms erected, of the ſame altitude of 
he cone; then theſe priſms are to one another as their baſes b. b 32. 11. 
or the ſame reaſon, the priſms deſcribed on the polygon 24 15. 5. 
TEYCVDQ, equianguiar to thoſe on the polygen EOPGRHS, 
nd of the {ame altitude of the cone, are to one another as theie 
baſe ; but the baſes are ſimilar to one another; therefore the 
equiangular priſms are. likewiſe ſimilar, and likewiſe the pyra- 
mids; therefore the pyramids are to one another, in the tripli- 
cate ratio of their homologous ſides ©; that is, of BD to FH; 
ut the cone ABCDL is to the ſolid X, 1n the triplicate ratio of 
BD to FH ; therefore, as the cone ABCDL is to the folid X, 
ſo is the pyramid A'TB Y CV DOL tothe pyramid EOFPGRH5N 
but the cone is greater than the pyramid EQFPGRHSN d,; but * d 14. 8. 
tis proved lefs ; which is ablurd; therefore the cone ABC DI. 
has not to a ſolid leſs than the cone EFGHN, a triplicate ratio 
at BD to FH. For the ſame reaſon, the cone EFGHN has not 
to ſome ſolid leſs than the cone ACDL. a triplicate ratio of 
FH to BD. ; 
Again, the cone ABCDL has not to a fotid 2, greater "th an 
EFGHN, a triplicate ratio of BD to FH ; for, then, inverſely, 
the ſolid 2 has to the cone ABC DL a triplicate ratio of FH to 
bD ; but the ſolid Z is greater than EFGHN ; therefore the ſolid 
Z, to the cone ABCD, is as the cone EFG 3HN to ſome told 
115 than the cone ABC DIL. therefore the cone EFGHN, to 
ſome ſolid leſs than the cone ABC DL, has a triplicate ratio of 
H to BD; but it is proved that it has not; therefore the 
cone ABCDL, to a ſolid greater or leſs than the cone 
EFGHN, has not a triplicate ratio of BD to FI; therefore the 
cones ABCDL, EFGHN, have to one another the triplicate ra- 
tio of their baſes BD to FH : and, as cone is to cone, ſo 1s cy- 


inder to cylinder é. Wherefore, &c. e 15 5 


PROP. 


Book XII 


a II. 


as 


point &; tben, as the cylinder BG 3s to Fe cylinder GD, {i i 
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17 a cylinder be divided by a plain parallel to the oppoſite Plain 
then, as one culinder is to the other linder „o is the ax of th 
one to the axis of the other. 


H 
br 
titud 


Let the linder AD bs: divided by the plain GH, paralle © ou 


the oppoſite plains AB, CD, and meeting the axis FF in the 


the axis EK to KF. Let 

For, let the axis EF be pro: duced both ways to L and M; ; le pee” 

EL be taken any multiple of EK; and FM any multiple of FK heir a 

through the points L, N, X, M, draw plains parallel to + 55 50 E 

CD; and with the centers 1. N, X, M, draw the circles For 

OP, RS, TY, VQ. each equal to AE; and compleat the ci. he C 

Unders PR, RB, DT, 10 then, becauſe the axis Ic! 
NE, EK, are equal, the cylinders PR, RP, BG, are equal, re to 

For the fame reaſon, the cylinders IC, DT, TQ, are equal; Ns 

therefore the cylinder PG is the tame multiple of the cylinder ut of 

_ BG, that the axis LK is of EK. For the ſame reaſon, the pan 
cylinder GQ 1 is the ſame multiple of GD that KM is 0 eat 

KF; therefore, if KI. is equal to KM, PG will be ecual us 

603 iF greater, greater, and, if leſs, leſs, Therefore, All is * : 

to GD as EK is to HF. Wherefore, &c. = ane 

2 2 

PRO P, XIV. T H E OR Ky, 

rccipr 

(C ONES and cylinders, , conflituted upon equal baſet, are is in 
| one another as their altitudes. | recipt 

| lane 


a 11. 


* 13. 


then *s cylinders EB, CN, are to each other as their baſes “z 
| but their baſes are equal; e ea the cylinders EB, CM, ate 


and fo the cylinder EB to FD. Wheretore, &c. 


Let the cylinders FB, FD, ſtand upon equal baſes AB, CD, LNG 
ther: the cylinder EE is to the . FD, as the altitude GH": 
is to the altitude K.. baſe | 

For, produce the avis KL to the point N, and put LN equal altitu 


to G, and Jet the cylinder CM be drawn about the axis LN; ah 
Ore t 


one 


equal; but the cylinders CM, FD, are as their axes LN, KL err 
but the cylinders CM, EB, are equal; - and their axes GH, LN * 
proca 


likewiſe equ. i! therciore the cylinder EB is to the cylinder FI 


as the axis Gli to the axis KL; but, as the cylinder EB is td 


eis. 5. 5 3 the cylinder FD, o is the cone ABG to the cone CBK <; there 
10, 


fore, as the axis GH is to KL, ſo is the cone ABG to CDK 
P R 0 7 
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HE baſes and altitudes of equal cones and cylinders are reci- 
procally proportional, and cones and cylinders whoſe baſe and 
ltitudes are reciprocally proportional, are equal to one ang- 
1 25 19 ws 


Let the circles ABCD, EFGH, be the bafes of the equal 


ones and cylinders, AC, EG, their diameters, and KL, MN, 
heir axes 3 compleat the cylinders AX, ES; then, as ABCD 


0 sto EFG H, ſo is the altitude MN to KL. 5 
bor the altitudes KL, MN, are either equal or not. If equal, 
8 he cylinders AX, EO, are likewiſe qual; then the baſes _ 
Fo \BCD, EFG, are equal; therefore the baſes ABCD, EF Ot, a x2; 
5 re to one another as their altitudes: But, it the altitudes KL, 


IN, are not equal, let one of them, as MN, be th- greater, and 

ut off PM equal to LK, and let the plain 8, parallel to the 
polite plains; cut the cylinder EO in the point P, and com- 

eat the cylinder ES; then the cylinde: AX is to the cylinder 

Ed as the cylinder EO is to the cylinder #5 b; but the cylinder , 1 
Nis to the cylinder ES, as the baſe ABCD to the baſe 
EFGH *; and, as the cylinder EO is to the cylinder ES, fo is 

the altitude M to the altitde Pe; therefore the baſe ABCBN e 13. 
to the baſe EFGH as the alt de NA is to the altitude KL; 
therefore the baſes and 2it:u lis of the cylinders AX, EO, are 
ceiprocally proportional. VV 

And, if the botes and altitude of the cylinders AX. EO, are 
reciprocaiiy proportiona, then the cylinders are equal; for, the 

ame conſtruction remaining, the baſe ABC3) is to tae baſe 


10 


'D, EC, as the altitude MN is to the altitude KL; and the al- 
Hades KI., MP, are equal; therefore the baſe ABCD is to the 


ble LF i as the cylinder AX is to the cylmder ES, and the 


val altitude MN is to the altitude MP as the cylinder EO is to | 
N; bd © therefore the cylinder AX is to ES as EO is to ES; there». | 
s Wore the 7 ps A is equal to EO, and, becauſe cones are, 9. 5. 0 
ate ene third of the cylinder of the ſame vaſe f and altitude, and f io. 4 
Lens have the ſame proportions as their like multiples s; there— IE 35 4 
bre the baſe and altitudes of equal cones and cylinders are reciͤ- : 
FDEP iocally proportional. And, &, _ „ q 


* 2 S 
IRIS ns 2a; th, 222", -* 7 


Book XII 
WY 


T O circles about the ſame center, to inſcribe in the greater 


a 16. 3. 
b lem. 


29. 3. 


EF GH, and, much leſs, the lines LD, ND; and, if right line 
be applied in the circle, each equal to LD, there will be a po 
Iygon inſcribed in the circle ABCD, of equal ſides, and eve 


Ihe leſſer ſphere. 


the ſuperficies of the leſſer ſphere. _ = 
Leet the ſphere be cut by ſome plain paſſing through the cen 


| a def. 14. 
II. 
bus. 3, 


ters, drawn at right angles to each other; let BD meet the leſſer 


55 82 


the leſſer circle EFGH. 


TC; then AC is a tangent to the circle EFGH, in the point G 


N; join LD, NDe. Now, becauſe LN is parallel to AC, the 


was to be done. 


T O deſcribe a ſolid polyhedron in the greater of 10 ſpheres, has 


by the half ſection will be a great circle b; which let be BEDC; 
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polygon of equal fides, even in number, that ſhall not touch th 


leſſer circle. 


Let ABCD, EFGH, be two given circles, about the ſamt 
center K; it is required to inſcribe a polygon in the circle 
ABCD, of equal ſides, even in number, that ſhall not tou 


Through the center K draw the right line BD, and throup 
the point G draw AG at right angles to BD: produce AG 0 


biſect the circumference BAD, and, again, the half thereof, and 
doing this, till a circumference is found leſs than AD, which 
let be LD; draw LM perpendicular to BD, and produce it to 


tangent of the circle EFGH, EN will not touch the circk 


in number, that will not touch the leſſer circle EFGH ; whic 


PROP. XVII. P RO B. 
ving the ſame center, which ſhall not touch the ſuperficics 


Let two ſpheres be ſuppoſed about the center A, it is required 
to deſcribe a ſolid polyhedron in the greater ſphere, not touching 
ter, then the ſections will be circles *, and the circle deſcribe 
and FGH that of the lefler ; and BD, CE, two of their diame: 


circle in the point G; and draw GL a tangent to the lefler 


circle in the point G; and join AL: In the greater circle BL VCOT:... 


inſcribe a polygon that will not touch the leſſer circle V'G:: Winre 


let the ſides of the polygon, in the quadrant BE, be the gh igt 
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TI 


nes BR, KL, LM, ME, ſuch that each wii 1 ſubtend 2 Jeſs arch Book XII 
na line cqual to the tangent Gl, then the right lines BK, KL, — 
M, ME, will each be leſs than the tangent GL: and nro:luce the 

bes joining the points K, A, to N; aud from the point A raiſe 

X perpendicular to the plain of the circle BI , meeting the 
perfictes of the ſphere in X 4, ter plains be drawn through q 12. rr, 
x. BD, and AX, KN, which Will make circles in the 

perlicies of the ſphere, and let BX D., KXN, be ſemicircles on 
ediameters BD, KN; then, becauie XA is perpendicular to 

e plain of the circle BEDC, the fem circles BX, IEXN, are — 
rmendicular to the ſame plain z but the lemicircles BED, e 18. 11. 
XD, KXN, are equal, for 5 ſtand upon ec qual diameters | 


— 


M KN, . quadrants BE. BX, KX, mal! likewiſe be c- 

; (Mia! ; therefore, as many fides of the polygon as are in he qua- 

o nt BE, fo many equal ſides may be in the quadrants . 

an; let theſe ſides be BO, OP, PR, RK, KS, ST, PV, VX 

iche join SO, TP, IR; from the points J, 8, Jraw the per- 

t endiculars OV, $0: wv hich will fall on BD, LN, the com- 

tha don ſection f of the plain; join YO; then, Ane the equal cir- e 
ce mferences BO, SK, are taken in the equal ſemicirches BXD, 


XN; and, becauſe OV, „Q, are drin perpendiculars from 
hem, they are equal; as alſo, 6%, KO; but e a 
quel; therefore AV is to VB as. AQ is to OK; ther: tore V Oi 18 
Tall al to BK s, and OV is parallel to SQ"; but it is proved C- 5 
bal; therefore AV x Of $6 are equal : md Paralle 55 8 3 
K, are parallel k; but, because ** 18 855 el to * * A? 55 AB K 5. x; 
dual to AR, AD 1s to BK as AV is to VQ 5; and altern. AB is 
AV as BK is to V K; but AB. is greater IK in AV; therefore 

Kis greater than V K; but VK is eau to OS; therefore BIT 

greater than 08; join BY, KS, then OBKS is a quadrilateral 

gure in one plain!. For the Kimme reaſon, each of the „„ 
ral figures 8OPT, Abr and triangle IRS. are each in one 


iam; therefore, if from the points „ „ Fo , 5 to the 


2. C. 
6 
33 


— 


A 
f 
5 
— 


1 oint A. right lines are lup 501ed Graw, Wit] CON it\ 1e 2 pol "tra 
9 ds houre within th e circumferences BX, KK, confiting of 
ing 


fr amids, whole bates a are KBOS, SOPT, IPRY, YEA, aud 
erttex the point A; and if, in the fame manner, pyramids be 

anſtructed on the tides KL, LM, ME, and on the "other r three 
Itadrants and oppoſite hemiſpher: e, there will be conſtructed 3 


lyhedrous hgure deſcribed in the ſphere, compoſed of pyra- 
lids whoſe baſes are equal and ſimilar to the forefaid guadrila— 


er aid 
5 ral 110 Sures, and triangle NR X. 111d ve >rtExX the Point . 
XC but the polyhedron does not touch the ſunerficies of the 


Mere in which the circle FGH is. For, becauſe the quadritatcral 


Wn 
10 foure K BSO is in one plain, and from the point A be drawn a 0s 
wit line AZ, perpendicular to the plain m, it w vil] he at richt m r. 11. 


T | Ang les 


. 
o 47. * 


9 12. 


p 15. 5 
1 13, 5 
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Book XII angles to all the right lines drawn in that plain n; join h 
E, then AZ will be perpendicular to BZ, 7K. But s 
n def. 2, ſquares of AR, AB, are equal, and the ſquares of AL, 7B 


paſs through the points O, 8, K, B; and, becauſe KBSO i 15 


therefore BK is greater than B7 Z; but GL is greater than Kb, a 


ſquares of BZ, ZA, are equal to the ſquare of AL; and t 


dicu lar to one of the baſes of the polyhedron 3 ; and AG read 
the ſuperſicies of the leſſer ſphere; therefore 2 the polyhedil 


_ cate ratio of the ſquares of their diameters ; for, the tolids beif 
divided into pyramids, equal in number, and of the ſame ordi 


from the center of the ſphere BCDE, to the ſemidiameter of 


ober ſphere, in the triplicate ratio of their diameters. 


| 8 P HE R E S are to one another i in the triplicate ratio of th 


57 4 


equal to the ſquare of AB , and the ſquares of AZ, ZK, 2 
equal to the ſquare of AK n; therefore the ſquares of AA, A 
are equal to the ſquares of AZ, ZK. Take the common ſqus 
of AZ, from both, then the ſquares of EZ, ZK, are equal; th; 
is, PZ. equal to ZK. In like manner, ie drawn from EZ tot 
points O, 8, may be proved equal to BZ, ZK; therefore a cite 
deſcribed about the center Z, with either of cheſe diſtances, 


quadrilateral figure ſcribed in a circle, and OB, PK, Ks, ; 


6 


equal, and 08 leſs than BK, the angle BZ RK will be obtül 


therefore much greater than BZ; and the ſquares of AG, G 
are equal to the ſquare of AL, AB, or AK; therefore 1 


ſguares of AZ, JB, are equal to the ſquares of AG, GL; Y: 
the iq ware of GL was proved greater than the ſquare ot Þ 


therefore the ſquare of AA is greater than the ſquare of A 
that s, the right line AZ greater than AG; but AZ is perpe 


does not touch the ſuperficies of the leſſer ſphere. Whcrefol 
&C. 

Con. If a folid i Coda is inſcribed in another ſphere, 
milar to that in BCE, they ſhall be to one another in the trip] 


they will be ſimilar; and therefore to one another in the tri 
cate ratio of their homologous ſides P; that is, as AB drag 


other ſphere; but the ſemidiameters of ſpheres are as their d 
meters %; and one of the antecedents is to one of the conſeque 


as all the antecedents to all the conſequents “; theretore, t 
polyhedron in the one ſphere is to the hmilar polyhedron in 


PROP. XVIII. T H T O R. 


diane ferl. 
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N Let ABC, DEF, be two ſpheres, and BC, EF, their diameters, Bock XII 


te ſphere ABC is to the ſphere DEF, in the triplicate ratio of 
BBC to EF. If not, let the ſphere ABC be to a ſphere GHK leſs. 
Ethan the ſphere DEF, in the triplicate ratio of BC to EF. Let 
this ſphere GK be inſcribed within the ſphere DEF; likewite, 
En DEF, inſcribe a polyhedron, which ſhall not touch the 1luper- 


A 


Efcies of the leſſer ſphere GHK . In the ſphere ABC inſeribe a a x7. 


polyhedron, ſimilar and alike fituate to that in DEF; then theſe 
Eimilar polyhedrons are to one another in the triplicate ratio of 


their diameters BC, EF; but the ſphere ABC, to the ſphere b cor. 17; 
IGHR, hath a triplicate ratio of BC to EF +; therefore the iphere e hyp. 


FABC is to the ſphere GHR, as. the polyhedron ABC to the 11- 

milar polyhedron in DEF; but the ſphere ABU is greater than 
the polyhedron in it; therefore the ſphere GHK is likewiſe 

greater than the polyhedron in DEF; but it is leſs, as contained 

pu it; which is abſurd ; therefore the ſphere ABC, to the ſohere 

Heſs than DEF, has not a triplicate ratio of BC to EF. For the 
Fame reaſon, the ſphere DEF, to a ſphere leis than ABC, has not 
ja triplicate ratio of EF to BC. Again, the ſphere ABC, to a 

pere of LMN, greater than DEF, has not a triplicate ratio of 
C to EF, If it can, then, by inverſ. the ſphere LMN, to the 

phere ABC, ſhall have a triplicate ratio of the diameters EV to 

tue diameter BC; but the ſphere LMN is to the ſphere ABC as 

the ſphere DEF to ſome ſphere leſs thin ABC, becauſe the 
tphere LMN is greater than REF; therefore the ſphere DEF, 

Ito a ſphere leſs than ABC, has a triplicate ratio of what EF has 
to BC; which is proved abſurd ; therefore the ſphere ABC, to a 
liphere greater or leſs than DEF, has not a triplicate ratio of 
[what BC has to EF. Therefore ABC has to the {phere DEFa 
1 ratio of what BC has to EF ; Which was to be demon- 
Nrated. | a | . . | 


F HE 


| 
4 
| 
- 
| 
f 
| 
ö 


in it, be ſuppoſed divided into ſore determinate number of parts. 


Ty minute into 60 ſeconds, &c.; and every angle is laid to be of 
ſuch a number of degrees and minutes as there are in that part 
of the periphery meaſuring the angle. 


1 chord or ſubtenſe. is a right line drawn from one part of 
an arch to another. | 85 


PLAIN IND SPHERICAL 
TRIGONOMETRY, 


eee 


PLAIN TRIGONOMETRY. 


THE buſineſs of trigonometry is to find the angles when 
the ſides are given, and the ſides, or ratio of the ſides, 
when the angles are given; and to find ſides and angles, when 
ſides and angles are given. For which, it is neceſſary, that, not 
only the periphery ci the circle, but likewiſe certain right lines 


The ancient geometers have {ſuppoſed the periphery divided into 
1 PP . N P * F ; 
360 parts or degrees, and every degree into 60 minutes, and cve— 


An arch is any part of the periphery or circumference, and is c 
the meaſure of the angle at the center which it ſubtends. 
The quadrant of a circle is one fourth part of the circumference : 
the difference of an arch from a quadrant or yo degrees, l 
called the complement ot that arch. | — P 


III. | 


are 


IV. Tio 
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IV. 


pe right ſine, or fine of any arch, is a right line drawn from 
le vertex of an arch perpendicul ar to the diameter of the 
circle, and is equal to half the chord of double that arch. _ 2 3: 3: 
Che arch DB, (ſig. for the def.) is an arch of 30 deg. DE is the 
ane of 30 deg. and twice DE, equal 10, is the ſubtenſe of 60 


L deg. The fine ol 30 deg. is equal one half ra dius b. e 


brery ſine, as D 5 divides the radius into two parts, that part 
| betwrixt the center and fine, as CE, is called the coſine; and 
the part betwixt the ſine and arch, as EB, is the verſed fine 
E of the arch DB. For the ſame reaſon, AR is the verſed line 
I of the arch AD; therefore, the verſed fine may be equal, 
greater, or leſs than the radius. | 
| 3 
The arch HD is the complement of BD to a quadrant; aud FD, 

equal CE, is the fine of that arch or coſine of BD. 
| VIE. 

a right li ine, BG, is drawn from the point B, at right angles 
: ge diameter, and meeting the right line CG, paſſing thro” 
ie point D; then BG is the tangent of the arch BD, and CG 
| 15 wh ſecant of that arch. 
Che right line HI, drawn from the point H, at right angles to 
| CH, and mecting CG produced in J, is the tangent of the 
arch ID, or cotangent of BD; and CI is the ſecant of HD, 
or coſecant of BD. 
ue line totus, or greateſt fine, is the radius of the circle, which 

is the fine of 98 . er 5. 2. 


* 


99 
hen . . 3 
not Mader uſed. + Addition. — Subtraction. x Multipli- 
ation. = = Equality. : Proportion. 4 Extraction of the 


re root. 


When a line is drawn over any number of quantities, theſe | 
quantities are to be conlidered as one quantity. 'The marks 
% „ x put overany numbers, are to be read degr. min, 
ſecond. third minutes; Kc. n 23%, 17, 8 Ke. Like- 


wife, R. ſignifies Rad. 8. Sine, Coſ Coſine, T. Tang. 
Cot. Corangent, DEC. Secant, and Coſec. Colecant. 


SCH 01 UM” 


Becauſe the triangles CED, CBG, (fig. for the definitions,) = 
le milar, CE: ED: CB: BG, by alter, CE : CB * ED: & 
65 i. C Col. R:; Sine: 1 angent. =” 
Again, 3 
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d 34. 1 


a def. 1. 


radius is ſuppoſed to be divided, viz. 10.000000, to a numbet 
expreſſing the parts in proportion to the length of the fine of th 
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Again, CE: CD:: CB: CG, i. e Cof. : R. :: R.: Secant. A1 
becauſe the triangles CDF, CED, CBG, and CHI, are fn 
lar, CE: ED :: CF : FD; but CE=FD 3 therefore ED=Ch 
therefore CE is the fine of the angle CDE=DCEF. 

Again, EC: ED: EB: BG; altern. EC: B: ED: 50 
therefore, if LC be nearly equal to CB, ED will be nearly equ 


to BG; therciore, if the arch DB be a very ſmall arch, the fn | 

and tangent are ncariy to one another in the ratio of eu 
lity. IF Le 

II. | - 3 
Becauſe the chord of any arch, and its ſupplement to a circle 

is the ſame, to the ſine, tangent, or ſecant, of any arch, nM F. 

its ſupplement to a ſemicircle, is likewiſe the ſame. Is 
i - Soc UC 

If two fides of a right angled triangle be given, the other ud 
be found by 47. El. I. ho TO. Fice 
| le 

5 „„ 2d. 

3 TD 1 0 | | | me 
1 * a right angled triangle, if the hypothenuſe be made rad tbe 

then the ſides are the jines of their oppoſite angles: and, if WC, 
ther of the ſides about the right angle be made radius, the other jill 

zs the tangent of its oppoſite angle, and the hypothenu/e is the jeca 
of that angle. 

For, in the triangle ABC, if, with the center A, and diftancy 
AC, a circle be deſcribed, and AB produced till jt cut H. 
circle in D, (No 1.); then CB is the fine of the arch CD, or df 40 

the angle As, and AB is the coſine of CD, or fine of tip” 
angle C. Again, (No 2.) if AB is made radius, and the are 

B drawn, then BC is the tangent of the arch BD, or of Le 

angle A; and AC is the ſecant of that angle. Wherefore, «WM, 

Cor. Hence, as AC, Rad. taken in any given meaſure, ist 

BC, taken in the fame meaſure, are ſo any parts into which thange 


AC being radius, AC: BC::R:S,A 


And AC: BA:: R: 8, 
AB Rad. AB: BR 

And AB: AC: R: Sec. A. 
S Re 

"And: © BCE; AC: R; Sec, U. 
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BG 


CUI 


AE ly 
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HE ſi des of plain triangles are to one another as the fr nes N 
their oppeſite angles. 
Cul | = £1 Ag” 
Let ABC be the triangle, about which deſcribe a circle 
BC *; from the center D let fall perpendiculars upon each of ® S. 4. 
ircl- fie ſides AB, BC, AC, which will be biſected in the Hoints 
„u F, and Gez but the angle BDE © is equal to the angle b 3. 3. 
DE, and BE is the fine of the angle BDE@, or of the angle 1 5 hs 
AC ez. For the ſame reaſon, BF is the fine of th- angle . 21. 2. 
r c GC the fine of che angle ABC : Therefore, BL is to BF as 
vice BE is to twice BF; ; that 3 is, DC is to BA as the line of the 
jole A is to the fine of the angle C. 
2d. If the tri: angle is right angled, then BD, the Rad. in the 
he of the right angle j the other two angles as before. 
za. If the triangle is obtute n then, if à triangle is 
med upon the ſame baſe, in the oppolite ſegment in the point 
au then that angle will be acute; 5 and BE is the {fine of the angle e 
FL, or BAC.  Whcretore, &C, f ſchol. 1. 
7 ul | 
/ecaii | 
RN O FP. K. 
ſtan; 
tha Nan) right lined triangle, the ſum of any two files, is to their 
ard dference, as the tan, en Haff the ſum of the angles at the 
© th is te the tangent 1 half their r diff "rence. 
e arcl 
of thq Let ABC be the triangle, ihe ſum of any two of its ſides, as 
„ KB, BC, is to the difference of theſe ds, as the tangent of 
2, 15h ur the ſum of the angles BAC, ACB, at che baſe, is to the 
ch th ngent of half their difference. | 
um bed For, let AB be produced to H; make Bii equal to BC ; ; and 
of that oft BI equal to BA; then AH is equal to the ſum of the 
les, and HI to the difference of the fides, and the angle HBC 
wal to the ſum of the angles at the baſea, viz. the angles BAC, a 32. r. 
ch. Join HC; and, from B, let BE fall perpendi cular upon 
(o; then, becauſe HB is equal to BC, the angle BHC is equal b 12. 1. 
CH, and the angles BEC, BEH, are equ: al b. ; therefore the c . Bo 
les H BE, EBC, are likewiſe equal d; and, if Bk be made rab d 32 1. 
15 then EC ; 18 the tangent of half the Cal of the angles at the 
| le. Draw BD parallel to AC, then the angle DBC is equal 
Oe angle SD" , Take HF equal to 1 and join FB;e 29. Is 
then 


f 2. 6, 


$14.5. 
h 4. 6. 


2 4. 4. 


c 26. 


195 13. 


c 23 


halved, as HA is to HI, fo is * HC to HG; but HF, GD. 5. 
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then FBD is the difference of the angles, and EBD half th; 
difference: Through I draw IG parallel to BD or AC; then 
is to BA as GD is to DCf; but IB is equal to BA; there: 


_ GD is equal to DC s; but AH is to HC as HI is to HG; 1p 


by altern. AH is to HI as HC 1 is to HG, the conſequents bein 
each equal to DC, and therefore equal to one another, 00 
or take away, GF to or from both, then HG is equal FD; 
but half FD is ED;  therelore A is to HI as EC is to ED, 
Wherefore, &c. 


PROP. Iv. THEO R, 


Jo any triangle, the reflangle under half the fum of the be 


exceſs of the ſame, above any of the ſides, taken as the fe, = 


the rectangie contained by the right lines, by which the h. F of th 


ſum of the jides exceeds the other two fides, as the Square of t 


rad. is to the fquare of he Fangrat of ha if the angle oppofite ti ti 


bafe. 
Let ABC be the triangle, BC the baſe; in the teengle A} 


let a circle be inſcribed *, of which let G be the center, and! 


ſo 
fall GD, GE, GF, perpendiculars to the ſides AB, BC, AC 
then AD is equal to AE, BD to BF, and CE to CP  and-th 


angles at A and B biſected by the right lines AG, BG ; pro 
. duce AB, AC, to H, L; make BH equal to FC, and CL! 


BF; at the points H, 1. raiſe the perpend! culars HE, II 


meeting the right line AG, produced in K; from the Point! 
let fall KM perpendicular to BC; and join BK, KC; then th 


. rectangle HAD will be to the rectangle BFC as the: ſquare 


1. 


Is 


A to the ſquare of DG. 


For, the triangles ADG, AEG, are equiangular a, and th 


'angle ADG equal to the angle AHK, for each are rich t ones 


therefore DG is parallel to HK b; and, ſince the angles Ahh 
HAK, are equal to the angles KAL, ALK, for AK biſec 
them, AH is equal to A but the angles ABC, CBH, 1 
* equal to two right angles 4; and DGF, DBF, equal to two rig 


angles ©; forthe angles at D and F are right ones. Take the any 
DBF from both, and there remains DGF equal to EBM; 
HBM, HKM, are equal to two right angles, for the angles 


H and M are right ones; therefore the quadrilateral {iu 
 BDGF, BHRM, are equiangular, and BG bifects the wig 


DBF, DGF ; therefore BK will likewiſe bilccl the al 


p 
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HBM, HKM ; therefore HB will be equal to BM, and the tri- 


the 

en 1 angle DBG equiangular to BHK. For the ſame reaſon, MCL 
rel vill be biſeQted by CK, and MC equal to CL. „ 
ane Now, becauſe BF, FC, are equal to BH, CL; AH, AL, 


are equal to the ſum of the ſides AB, BC, AC, and AH equal 

to half the ſum of the ſides. And, becauſe the triangles DBG, . 
BHR, are equiangular, GD is to DB as BH is to HK f; and f 4. 6. 
the rectangle under DG, HK, equal to the rectangle DBHs, 5 6. 6. 
that is, to BFC; but the triang'es ADG, AHK, are equian- 
gular; therefore AD is to DG as AH is to HK, and the rec- 

tangle under DG, HK, equal to the rectangle HAD ; there- 

fore the rectangle HAD is to the rectangle DBH, or BFC, as 

| the ſquare of AD is to the ſquare of DG: but AD is the exceſs h 22. 6. 
of AH above the baſe BC, and BF, FC the right lines by which 

AH exceeds the ſides AB, AC; and, if AD is taken rad. then 

[DG is the tangent of half the angle BAC. Wherefore, &c. 


PROP. V. THEOR. 


IL. every plain triangle, the baſe is to the ſum of the ſides as the 
difference of the ſides is to the ſum or difference of the ſegments 

ef the baſe, as the greater or leſſer ſide of the triangle is taken for 

the baſe. . %%% 8 


Let ABC be a triangle; from the vertex A let fall the 
perpendicular AD; then the baſe is to the ſum of the ſides _ 
as the difference of the ſides is to the ſum or difference of 
the ſegments CD, BD, according as the baſe BC is the leſſer or 
greater ſide. From the vertex A, let fall the perpendicular 
AD upon the baſe BC; with the center A, and diſtance AC, 
the greater of the other two ſides, deſcribe the circle CEF, and 
produce AB both ways to F and E, and CB to G; then, be- 
cauſe the right lines FE, GC, cut one another in B, the rec- 
tangle FBE is equal to the rectangle GBC *; but CB is to BF asa 35. 3. 
BE is to GB Þ that is, when the baſe BC is the greateſt, theb 16. 6. 
baſe to the ſum of the ſides, as the difference of the ſides to the 
difference of the ſegments of the baſe ; but, when BC is the 


nd: th 
E Ones 
Ah 
biſcc 


1 
. 23 00 


70 Dl | 

e an caſt, GB is the ſum of the ſegments of the baſe. Wherefore, 
Mi; | c. e 95 5 98 | = 
ngles | 
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T* E ſum and difference of any two quantities being given to 
find theſe quantities. . | 
* U Let 


FP 
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— Tan 2 ue 
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— "7s 0 ned 
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greater quantity; and if from AE, half the ſum, ED, half the 
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Let AB, BC, be the two quantities; place them in the a 
right line, as AC; and biſcct AC in E; and cut off AD equ; 
to BC; then DB is the differ=nce of the two quantities, and B 
half their difference; therefore, if to AE, half their ſum, EI 
half their difiercnc?, be added. the ſum is equal to AB, t 


difterence, be taken, gives AD equal to BC, the lefſer quantit 
W herefore, &c, 
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DEFINITIONS. 


THE poles of a ſphere are two points in the ſuperficies of 
the ſphere that are the extremes s of the axis. 
II. 

The pole of a circle in a ſphere, is a point in the ſuperſicies of 
the ſphere from which all right lines, drawn to the circum- 
lerence of the circle, are equal to one another. 

III. ; | 

A great circle in a ſphere is that whoſe plain paſſes hh <6 
center of the ſphere, and whoſe center is ihe fame with that 
of the ſphere, or whole plain biſects the ſphere. 

IV. 

A ſpherical AT is a figure comprehended under the arches 
of three great circles of a ſphere. 

| V. 

A ſpherical angle i is that which is contained under two arches of 
greater circles i in the ea of the tphere.. 


(>: RE AT cireles i in a 22 mut: ally bi each other. 


Let the two \ great circles be ACB, AFB, they will mutually 
biſe& each other; for their common ſeion AB} is the diameter 
ot both circles. 

PROP: 
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PR O82. 


F. from the fole of any circle, to its center, a right line be drawn, 
Lit will be PET PENN lar to the 285 of that circle. 


Let the dre be AFB, and j its pole c; from which draw CD 
to the center, then CD will be perpendicular to the plain of that 


circle. 


For, in it draw any diameters EF, GH, and join CG, CH, 
CE, CF; then, in the triangles CDF, CDE, the two ſides 
CD, DE, are equal to the two ſides CD, DF, and their baſes 


CF, CE, are equal“; therefore the angle CDF is equal to the 


angle CDE »; bd. therefore CD is perpendicular to the plain of the 
circle AFBdb. Wherefore, &c. 


Cox. I. Hence, if this circle be a great Sele the Altaer 


upon the ſuperficies of the ſphere betwixt the pole and great 


circle is a quadrant, for the plain of it biſects the ſphere. 


II. Great circles, that paſs through the pole of ſome other 


circle, make right angles with it ; for the right line CD is the 
common ſection of ſuch plains 9. T „ mY 


Pk Ox, in. 


I F a great ele is deſcribed about the pole of a r and from 


| 5p 


F tuo 
des 
2 one ec 
gles u 


For, 1 
ords o 
erefore 
ual to 
cbt lin 
fcumfe 
he anot 
COR, 

ples C 
ch, al 
ge fide 
em 4. 

II. E. 
III. I 
d, if 

les f. 

IV. 4 
two 


that pole two right lines be drawn to the circle, the arch of that 
circle contained by the two right lines is the meaſure of £06 onge 


at the pole. 


Let A be the pole of a f. here, and ECF the great circle de- 
ſeribed about it, and let the right lines AC, AF, be drawn to 


the great circle; then the arch CF 18 the meaſure of the angle 
at A. 


For, let D be the center of the "TER then the angles ADC, 


ADF, are right angles *; and the angle CDF is the inclination 
of the plains ACB, AFB, and equal to the ſpherical triangle 
CAF, or CBF®. | 


Con. I. If the arches AC, AF, are quadrants, then A is the 


pole of the circle paſling through the points C, F; for AD is at 
. Tight angles to the plain FDC ©. : 
III. The vertical angles are equal, for each is equal to the in- 
clination of the circles; ; alſo, the adjacent angles are equal to 
two right angles. 


- 


(if 
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PROP. W. 


tuo ſpherical triangles have two ſides of the one, equal to tuo 
| ſides of the other, and the angle contained by the two ſides of 
one equal to the correſpondent angles of the other, the two tri- 
ples will be equal. . 8 


For, if the two arches containing the angles are equal, their 

ords or ſubtenſes are likewiſe equal *, and contain equal angles; 39+ +5 
erefore their baſes are equal, and remaining angles of the one, 

ual to the remaining angles of the other, each to each; and the 

ht lined triangles equal b; but equal right lines cut off equal b 4. r. 


ccumferences ; wherefore the ſpherical triangles are equal to © 29. 3. 
je another. E 


Cos. I. Hence triangles will be equal and congruous, if two 
ples of the one be equal to two angles of the other, each to 
ch, and a fide of the one equal to a fide of the other, either 

e ſide that lies betwixt the equal angles, or ſubtending one of Fa 
II, Equilateral triangles are likewiſe equiangular, ©. 1 205 
d, if the an 


gles at the baſes are equal, the triangles are iſoſ- ?# 5 and 


IT, 

= 8 == | f 29 and 
IV. Any two ſides of a triangle are greater than the third; for 24. 3. 8. 
V tyvo of their chords or ſubtenſes, are greater than the third 8, and 6, I. 


| S 20, 1. 


r R 5 . 


NY fide of a ſpherical triangle is toſs than a ſemicircle. 
let AC, AB, the ſides of the triangle ABC, be produced 


they meet in D, then the ſemicircle ACD is greater than | 


"7; R O P. * 


IE three fides of a ſpberical triangle ars leſt than a whole 


For, 


29. | and 5 


III. In iſoſceles triangles, the angles at the baſes are equal; e 29. and 
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r cor. 4. 


1 3 7 triangle, the greater angle is ſubtended by the greater 
de. | 


AC®; therefore BC is greater than AC. Wherefore, &c. 


- T N any ſpherical triangle, if the ſum of two of its ſides be great 
8 greater than the external and oppoſite angle; and the ſum of th 


internal angles at the baſe will be greater than two right angle 
if equal, equal, and, if leſs, leſs. _ RED 


if equal, equal, and, if leſs, leſs; and the angles A 2 


angles. Firſt, let the ſemicircles ACD, ABD, be compleate 
then, if AB, BC, be equal to ABD, the angle BCD will 


to two right angles, if the angle A be greater than the an 


right angles, and, if leſs, leſs. _ 


two ſemicircles, are greater than the three ſides of the triangle 


BCD ». Wherefore, &c. 


will be the greater ſide. For, make the angle BAD equal to th 


er than ABD, then BC will be greater than BD, and the any 
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For, BD, DC, two ſides of the triangle BCD, are greater 
than the third BC . Add BA, AC; then DBA, DCA, the 


b n O F. Vn. 


Let ABC be the triangle, and A the greater angle, then B( 


angle B; then AD will be equal to BD *; therefore the ſidt 
BDC is equal to AD and DC; but AD, DC, are greater thi 


PROP. vn. 


er than a ſemicircle, then the internal angle at the baſe willl 


Let ABC be the ſpherical triangle ; if the two ſides, AB, Bl 
be greater than a ſemicircle, the internal angle BAC, at t 
baſe, will be greater than the external and oppoſite angle BCI 


ACB will likewiſe be greater, equal, or leſs, than two rig 


equal to BDC, that is, to BAC. 2dly, If AB, BC, be gre: 
BDC, that is, the angle BAC, greater than BCD ©; it 4 


BC, are leſs than a ſemicircle ; then the angle A will be! 
than BCD. And, becauſe the angles BCD, BCA, are ed 


BCD, then the angles A and ACB will be greater than 


p B 0 
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P RK O F. IK. 


F the poles of the Ader of any ſpherical triangle be joined by 
reat circles, they conſtitute another triangle, the ſides of which 
ſupplements of the arches that meaſure the angles of the given 
angles and the arches that are the meaſures of the angles of 
F ee n are the e of the ſides of the 


ven x triangi 4. 


Let G, H, D, be the angular points of the given triangle 
HD; and let the points G, H, D, be the poles of the great 
cles XCAM, TMNO, XKBN; then XN will be the iup- 
ement of BK, XM of CA, and MN of OT. Likewiſe, the 
ches KT, OC, and BA, which are the meaſures of the angles | 
X, N, are the ſupplements of HD, HG, and GD. 
For, becauſe G is the pole of the circle XCAM, GM is 
adrant * ; and, becauſe H is the pole of the circle TMO, HM a a cor. 1. 2. 
alſo a quadrant : Wherefore, M 1s the pole of the circle GH» -d cor. 1. 3 
r the ſame reaſon, N is the pole of the circle HD, and X the 
le of the circle GD. Now, becauſe NK, XB, are each qua- 
ts, XN is the ſupplement of KB. For the ſame reaſon, XM 
be ſupplement of AC, and MN of OT; which are the mea- 
ss of the angles G, H, D. 
gain, becauſe DK, HT, are each quadrants, KT is the 
' Widement of HD. For the fame reaſon, OC is the ſupple- 
ent of GH, and BA of GD; that is, the meaſures of the 


Bl ples X, M, N, are the ſupplements of the Ader HD, GH, 
(GD. Wherefore, Kc. 


DI — -* _ 


F 2 ROE . 


ate| HE three angles 4 a | ſpherical triengle are e greater than two | 
M 8 right angles, and leſs than Nt + : 


þ Let the triangle be Gu; then the 8 meaſures 4 it, 

i the three ſides of the triangle XMN, are equal to three 

bicircles ; but the three ſides of the triangle X MN are leſs a g. 

= evo cemicircles d; b; therefore the meaſure of the three angles b 6. 
„D, are greater than one; that is, greater than two right 

les; but the outward and inward angles of any triangle are 

ther equal to fix right angles; therefore 5 inward anglas 

leſs than fix right * . &. 


3 0 


PROP. 


166 SPHERICAL TRIGONOMETRY. 


FN OO T.. 

I F, in any great circle, a point is taken, which is not the pile. 

= it, and from that point ſeveral arches are drawn to its circy 
Ference, the greateſt of theſe arches is that which paſſes throig 
_ the pole; and the remainder of it is the leaſt; and the arch ner 
o that, paſſing through the pole, is greater than that more remit 


and they make obtuſe angles with the great circle. 


Let AFBE be a great circle, and any point R taken, which 
not the pole of it, and from that point the arches RA, RB, RG 
RV, of great circles to the circumference of AFBE, the arc 
RCA, which paſſes through the pole, is the greateſt, and RB 
the leaft ; and the arch RCA is greater than RG, and R( 

greater than RV. „„ 5 
5 For, becauſe C is the pole of the circle AFB, CD and Ri 
z 2. and 7. that is parallel to CD, are perpendicular to the plain AFB 
11 from the point S draw SA, SG, SV; then SA is the greate 
» 7-3 line, viz. greater than SG, and SG greater than SV. Fo 
in the right angled plain triangles RSA, RSG, RSV, t 
ſquares of RS, SA, that is, the ſquare of RA, is greater tha 
the ſquares of RS, 86, that is, than th ſquare of RG, that! 
RA is greater than RG. For the fame reaſon, RG is greate 
than RV; therefore, the arch RA is greater than the arch RG 
and RG greater than RV. EX 
Again, the angle RGA is greater than the angle CG! 
e cor. 3. which is a right angle ©; and the angle RVA greater tha 
CVA, a part of it; therefore the angles RGA, RVA, ate ol 

tuſe angles. „ 


| PROP, XII. 


IF the ſides containing the right angles of a ſpherical triangle 
4 of the ſame aſfection with the oppoſite angles, that is, if the ji 
are greater or leſs than quadrants, the oppoſite angles will 
greater or leſsthan right angle. 


Let AGR, AG, be right angled ſpherical triangles, h 
ving the angles GAR, GAX, right ones; then, if the n. 
AR be greater than a quadrant, the angle AGR will be great 
than a right angle; and, if AX be leſs than a quadrant, f 

angle AG is leſs than a right angle, ny 1 
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For, if AC is a quadrant, C is the pole of the circle AFB, 
and the angles AGC, AVC, are right ones ; therefore the ide 
AR ſubtending the angle AGR, is greater than a right angle; 7- 
and, becauſe AX is leſs than a quadranr, the angle 40 is lets 
than a _ DS | 55 


PROP. x0, 


* the two ,. FI containing the 1 of a eie triangle hs 
both leſs, or both greater than quadrants, then the hypot 1 
% than a quadrant. 


nin the triangle ARV, or BRV, len F be the pole of the circle 
8 then RF 1 is a quadrant, which is greater than RV. q 


PK O r. Xx. 


I. one of the | des is greater, and the other leſs than a quadrars, 
then the hypothenuſe will be greater than 4 Tons. DP 


For, in the triangle ARG, the byphbenufe RG is ener 
than RF, that is, greater than a quadrant. For the ſame rea- 
ſon, if the hypothenuſe is greater than a quadrant, then one 
of the legs 1 1s greaters and the other ils, than a | quadrant. 


Px 0 P. XV. 


I: the angles at the baſe of a Nate W be both leſs, or 
both greater than quadrants, the perpendicular will fall with- 

in the triangle ; but, if one be greater, and the other leſs, Phe 7 

pendicular will fall without he friangie. 11 

jd Let ABC bs the triangle; from the point A let fall che per- 

pendicular AP; in the firſt cal, it will fall within the triangle; 

but, if not, it will. fall without; then, in the triangle APB, 

de fide AP, and angle B, arc of the ſame affection, and like- Fig. 2. 

viſe the fide AP, and angle ACP: Therefore, ſince the angles 

ABC, and ACP, are of the ſame affection, the angles ACB 

nd Fg are of different affections 3 3 but hey are not *. ;  Where=By Hyp. 

e, XC | 
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2 Hyp» 


2 9. 11. 
b 18. 11. 


C 16. ifs: 


let it fall within. Then, in the triangle ABP, the angle l, 
and ſide AP, are of the ſame uſſeRion's and likewiſe, in the 


tection ; therefore, the angles B and C are of the ſame : altection; 
SR] is 8 W ne. | 


tional to the ſines of the perpendicular arches, and the ſines of th Hels t 
| baſes proportional to the tangents of the perpendicular arches. WM; 


In the ſecond caſe, if the perpendicular does not fall withou, 


triangle ACP, the angle C, and fide AP, are of the ſame af. 


2d. 

„„ | ing. 

P R O P. XVI N 

ſore, 

h 

[| N right angled ſpherical triangles, 3 *he ſame or equa] 8 5 
* acute angles at the baſe, the fines of the hypothenuſe are proper. angle 


Let the triangles be BAC, BHE, right angled: at A and HW perp 
and the ſame acute angle B, at the baſe BA, the fines of the by: at] 


pothenuſes CP, QE, are to one another as the fines of the per Mit A 


pendicular arches CD, EF; and the fines of the —_— 8.1 
HK, proportional to 1A, II, the tangents of the Ferpendicu a baſe 
ones. gent 

For, becauſe CD, EP, are erben tene to the ſame plain 5 


they are parallel; as alſo, FR, DP; therefore the plains of the and | 


triangles EFR, CDP, are parallel d; dz and CP, ER, the common the 
fections of theſe plains, with the plains paſſing through BE, 20% C is 


will be parallel ©; therefore, the triangles CDP, EFR, are equi: of ti 
angular; wherefore CP, the fine of the hypothenuſe BC, is t 6t 
C1), the ſine of the perpendicular arch CA, as ER, the fine off to f 
the hypothenuſe BE, is to EF, the fine of the perpendicular line 
arch EH d. For the ſame reaſon, the triangles QAI, KH base 
are cquiangular. Wherefore QA is to Al, as KH is to HG 7 
the tangents of the perpendicular arches, Wherefore, &e. Iz 
9. 

Col 


P30 | P. XVI 


1 N any right cles ſpherical iriengh, the coſa ine of the ng 
the baſe, is to the ſine of the vertical ms as the cofine of th 
Perpendicular i is to the radius. 


ft, Let the winnele be ABC, right angled at A, the = ne 

= B is to the fine of the angle ACB, as the coſine of. CA is u 
radius. For, let the ſides AB, BC, CA, be produced, ſo thi 
BE, BF, CI, CH, be quadrants ; ; from the poles B, Wi * 


fal 
the great circles EFDG, 5 then the angles at E, F. 
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| pole of IFCB 3 AE the complement of the arch AB, and FE e- 
; Coal GD, the meaſure of the angle B, and DF their com- 
N ment; and likewiſe BC equal IF, the -meiſare of the: angle G, 


— 


band CF their complement ; and CA, on: of the ſides about the 
Light angle, equal to HD, and DC their comple ment. 

| 2d, In the triangles HIC, DC, right angled at I and , ha- 
ring the ſame acute angle C. Since BA is leſs than a qu adrant;. 


2d, For the ſame reaſon, in the triangles AED, CFD, right- 
angled at E, F, anc having the ſame acvte angle 3), as AE is 
leſs than a quadrant, the {ine of E EA is to the une of CF, as the 


to the coline of the hypcthen ale, io 18 radius 10 the coſine Of the 


H, perpendicular. | 
h 4th, Again, in the triangle: es BAC, BEE, right a angled 
erat A, E, and having the fame acute angle B; as S. BA is to the 
s. BE, to | is the T. AC tothe T. EF; It is, the fnc of the 
lat baſe is to the rad. as the tangent of the Bo endicular to the tan 
gent of the angle at the baſc. e 
in, zth. In the triangle GIF, GHD, right angled e e Hy 
the and having the ſame acute angle G; 8. G is to the S. Gl, as 


an the T. H to the T. IF; that is, the coſine of the vertical angle 
C 1s to rad. as the 2 tangent of the perpendicular is to the tx gent 

of the hypothenuſe. DTS 
| 6th. Again. in the fan.e triangies 5. Ir is to S. Gb „48 8,110 


— — 


to fine GD; that is, the S. of the hypothcnuſe is w rad, as the 
lag fine of the perpendicular is to the ſine of the angle at che 
Ci baſe. ft 
505 Ith. In the triangles EH IC, DFC a 5 Fleck at J, E, and 


tie ſame acute angle C, as 8. CU is to 5. CP, 0 is T. III to 

1. YF, that is, Rad. is to Col. BC, 10 is F. C io Cot. B and 
* C110. Hh $3 DC: 9. DP ; that is, Rad. is to 8. AcB :. 

Cof 0-4 Col. B. e | | 1 | 


: PR | 0 P. 8 III. 


an 85 nes of the vertical angles. 

5 i | 

tha Let BCD be the 3 EY aber obtuſe or acute angled : 

ray fall a perpendicular Ca; ; chen, 5 che coline ol B 1s TY 3. ca 
H 10 


are right angles; therefore D is the ade of BAE *, and G the 


ſine of DA1 is ſo the ſine of DC; that i is, the coſine cf the e 


Tz E coff Nes of the angles at the | 4 are preportionl to the | 


IDF is to DC as IH is to HC,; but IIC is a quadrant; there. b 4. 6. 
ore, the fine of DF is to the fine of DC, as the ſine oi HI is 
to the fine of HC, that is, to radius e. Wherefore, &. eis. 
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I N every ſpherical triangle, the 2 mes Ca the ht des _— rop cf 


and col. ACD * J. DC is equal to R. Xx T. AC; therefore col. 


ACB * T. BC 18 equal to col. ACD X 4 Dee therefore 
75 BC 1 is to T. DC, as col. ACD to coſ. ACB«, RE 


ſo 1s the hol. CA to radius; and as coſ. CA is to radius, i þ mM For, 


D to the S. DCA *®: therefore, by Gy.” „ col. B is to i. CA 


8. BCA ſo i is coſ. D to 8. DCA. 5 L in 


P R . 0 . XIX. 


tional to the coſines of the baſes. 


Let BCD be the üiengle, the ſame things ſuppoſed as in the | ang! 
laſt, the coſ. BC is to the coſ. BA as coſ. CA is to rad. ; and Ihe tan, 
col. CA is to rad. as coſ. DC is to coſ. DA; wherefore the col, bat th, 


BC is to o col, DC as col. BA i is to the col. of PA. Ingle, 
1 4 3 et 
5 R 0 P. XX. | the 
nd rac 


1 N oblique Arie triangles, the 7 ines of the baſes are in the re. Nutati 
ciprocal proportion 7 the tangents of the angle at the baſe, WD 


. AC] 
The fame things. ſappoled 28 before, 8. BA is to rad. as 
T. AC is to the tangent of the angle at B*; and, inverſely, 
radius is to S. BA as T. B is to T. AC; and S. DA is to rad, 
as T.D is to T. AC; hereſore, 8. BA! is to 8. DA as T. D | 
is to T. BÞ. * 
Man 
* f XZ. be ven 
5 Ine of 
7 N oblique ſpler: ical triangles, the tangents of the ſides are in th l : 
* pen prot tion of the cofer mes of the vertical angies, > * 


The ſame things foppaſed as before, R. is to the coſ. ACB 3 
T. BC to J. AC *% and R. is to coſ. ACD as T. DC to J. AC* 


ACB x T. BC is equal to R. x T. ACÞ, theretore col. 


PROP. XXL 


P every = ieee triangle, the F 5 nes of the ft tes are pre 
ſertional : to the fi ines of their ef. te angles. © 


I 
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| For, the ſame things ſuppoſed as before, S. BC is to rad, as 77 
CA is to S. B.; and 8. DC is to rad. as S. AC is to S. D; b 23 8. 
nd, inverſely, R. is to 8. BC as 8. D is to S. AC; wherefore, 

6 BC is to S. DC as S. D is to 8. Bd. : 


K 
+ 
by 


P R O P. XXI.. 


M every ſpherical triangle, the cotangent of half the ſum of the 
angles at the baſe, is to the tangent of half their difference, as 
te tangent of half the vertical angle to the tangent of the angle 
Wat the perpendicular makes with the line biſecting the vertical 
Ingle, 1 | 


| Let BDC be the triangle, and let CF biſect the vertical angle 
; then, as rad. : 8. ACB *- col. AC: col. of the angle B*, a 19t 
nd rad. : S. ACD :: coſ. AC: coſ. D; therefore, by eq. and per- 
nutation, coſ. B: coſ. D:: S. ACB:5. ACD; therefore, coſ. B + 

of. D: coſ. B — coſ. D:: 8. ACB ＋ S. ACD: S. Ac; — 

. AC D:: cot. B D: T. B- D:: T. BCF: T. ACF = T. B— D. 


„„ . / %& 


— 


N any ſpherical triangle, the rectangle contained under the fines 

of two ſides, is to the ſquare of the radius, as the difference of 
be verſed ſines of the baſe, and difference of the ſides, to the verſed 
ne of the angle oppoſite to the baſe, _ 1 195 ” 


. Let ABC be the triangle, and CF, AE, the ſines of the ſides 
B and CB, or MB =CB; then CF = MFK AE; AO X ON 
IL, the difference of the verſed fines of the baſe AC, and the 
3 of the ſides BC and BA, to the verſed ſine of the 
CFC VJ) og ew i oo Jos oy 
o. For, deſcribe a great circle PN about the pole B; let B?. 
IN, be quadrants ; then the arch FN is the meaſure of the 
tyle B. From the ſame pole B deſcribe a leſſer circle CFM 
rough C; the plains of theſe circles will be perpendicular to 
de plain BON 4; and, let PG, CH, be perpendicular to the 


Wppoſe in G and H; and throug!: H draw HI perpendicular to 

0; then the plain paſſing through CH, HI, will be perpen- 

cular to the plain AOB; and Al, which is perpendicular to 

b is likewiſe perpendicular tz CIÞ; and Al is the verſed fined 4 1. 
1 | a ned of 


Te- 


* 


E —— K . o * * 
4 * 0 £ 3 - 2 - . * B u 2 1 
—— ' ths. & ND. ; — | 
p — . ee IR - — xg. 2 == 8 
- — — SS = . ot Fans p — "Koo, : 
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ime plain, they will fall on the common ſections ON, FM 2*, a 38. 11. 


143.6. 


e IG, 11. 
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of the arch AC, and AL the veces ſine of the an AM, which 


is equal to BM — BA = BC —BA and, becauſe MF, No, 


are parallel to CF, PO e, the iſoſcel-: :ciangles are equiangu. 
lar; therefore, if perpendiculars CH, PG, be drawn to the 
ſides FM, ON, the triangles will divided ſimilarly; there. 


fore FM: ON :: MH: EN; end tecauic the rriangles AO, 
_ DIN, DLM, are ede ann ar : A0 TL © MHH; for IL 
=1D, DL, and MH = 10 DH; but FM: ON f MH : 


GN ; therefore 4, AE x FM. © Dok AO * ON : TE x MH: N 


MH : Xx N; the two laſt div - MH, it will be E NTM! 


AO x ON:: IL: GN; that 4 18, the ic angie under the ſines of 
the legs is to the ſquare of the rad. as the difference of the yer. 
ſed fine of the baſe, and the difference of the legs, is to the 


verſed fine of the angle B. Wheretore, Ke. 


P R O P. XXV. 


1 N any ſpherical triangle, the difference of the verſed Fear 


two arches, multiplied into half the radius, is equal to the rec 


 zanele contained by the ſine of half 1 Jum, and the ſine ' of half the 


M and E are right ones; and the angle at B is common; het 


PB, BC, and DE, perpendicular to BC ; then DE 3s the lin 
of that arch; which let be biſected by the right line Ci; the 


: difference of ſari os 


Let there be two archen AC, BA, whoſe differe ence BC let be 
biſected in D; then AD is half the ſum, and DB half the dif 


| ference of theſe arches ; ; and BT = GH the difference of thei 
Yerſed fines, and CE the fine of half their difference. Then, 
becauſe the triangles ODV, CBT, are equiangular, as DV. 


BT :: OD: CB :: 2 DO: 4 CB; wharefore DV-X BC; a, 


DV x CE = BT X + DO = HG x x DO. Wherefore, &e, 


: PR O P. XVI. 


HE verkd ſine of any arch, multiplied by half the 2 
1 7 equal 10 ind nds Vite Joe of haif of that arch. 


Tet the arch be DB, and C its center; draw the right ſine 


are the triangles CMB, DEB, equiangular; for the angles! 


fore EB : BD:: BM : BC; therefore EB x BC = BN XBL 
and EB * + BC=BM x 5 BD = = BM ſquare. Whereforc, & 


PRO! 
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P R O P. XXVI. 


Vany ſpherical triangle, the rectangle contained under the ſines 

L if any two ſides, is to the ſquare of the radius, as the rectangle 
ntained by the fines of theſe arches, which are the baſe and the dif- 
rence of the ſides and the fine of that arch, which is half the dif- 
rence of the ſame, to the ſquare of the ſine of half the angle op- 
te to the baſe. 8 5 . 


Let the triangle be ABC, and BC, BA, the ſides containing 
he angle B, and AC the baſe ſubtending that angle; and let 
the arch AM be taken equal to the difference of the legs; then, 
he rectangle under the ſines of the ſides BC, BA, will be to the 
quare of the radius, as the reCtangle under the fine of the arch 
C + AM ; and the ſine of the arch AC — AM is to the ſine 


2 - 
« one half the angle B. „ „ 
For, becauſe the rectangle under the ſines of the legs AB, BC, 


ndius multiplied by the verſed fine of the angle B, is equal to 
the ſquare of the fine of one half the angle Be; therefore the c 26. 


ectangle under the ſine of the ſides, is to the ſquare of the rad. 
s the rectangle under the ſines of the arches AC + AM and 


IC — AM is to the ſquare of the fine of one half the angle B. 


2 
Wherefore, &c. 


$to the ſquare of the radius, as IL is to the verſed fine of the 
gle B *; and, ſince 3 R x IL equal to the rectangle under the a 24. 
ines of the arches AC + AM, and AC — AM; and half b 25. 
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A ſhort ExpLANATTON of the TaBLEs of LoGAR:T#y; erpon 
and SINES and TANGENTS. 


GCUPPOSING now the young geometrician a ne 
: quainted with the Elements of Euclid, that he may ike her o 
 wite be acquainted with the Practice, as well as the Elements off place. 
Trigonometry, for which the 'Tables of Logarithms of Numbers in the 
of Sines, Tangents, &c. are e &, but, not being ſo far a and t 
vanced in mathematics as to underſtand the proper method 9 Jong 
conſtructing theſe tables, that depending in a great meaſure a mon 
infinite ſeries; although, at the ſame time, as much is contained © the 
in the Elements of Trigonometry as is ſufficient to explain th 6:7 ff 
nature of theſe, I ſhall only here give a ſhort definition of Lo the ri 
garithms, and ſhow their different uſes in the practice of 'TrigoWif their 
nometry, &c. FVV SR ted; 
Logarithms, the invention of Lord Napier, publiſhed in the gures 
year 1614, improved by himſelf and Mr Brigs of Oxford Col cr; t 
lege, are ſuch an arrangement of artificial numbers, with natu-·¶ of pla 
ral ones, that the addition of the artificial numbers anſwer to Ex 
the multiplication of the natural ones, in ſuch a ſeries as i is 4.6 
judged moſt convenient by the calculator. That ſeries which a 10, t 
_ Preſent is judged moſt commodious is that which increaſes in il is 5, 
_ tenfold proportion, as 1; 10, 100, 1000, 10000, &c. the art. log. 4 
| ficial numbers anſwering to theſe, are, o, 1, 2, 3, 4, &c. which Ex 
are a ſeries of numbers, in arithmetical progreſſion, beginnin 9.678 
with o, as above, which are the exponents or the indices of the as 10 
former; the addition or ſubtraction of which indices anſwer to ſo is 
the multiplication or diviſion of the numbers, as 04=+1+3=2+2, 050. 


Kc. which are likewiſe the indices of 1x10000=10X1000=1008 
X100, &c. any number of arithmetical means taken betwixt Any 
1 and 10, 10 and 100, &c. anſwering to the intermediate nal 
' tural numbers, in ſuch manner as the addition of the one an- Ex 
ſwers to the multiplication of the other, taken to any number of whic! 
places, conſtitute a 'Table of Logarithms, which, taken inſtead 
of their correſpondent numbers, many tedious operations are e, * 
vited; e. g. if two numbers are to be multiplied together, add 


5 1204 
their log.; if to be divided, ſubtract the log. of the diviſor from 0 
the log. of the dividend; if a number is to be ſquared, double i893 


its log.; if to be cubed, multiply its log. by 3; if the ſquare-root 
is to be extracted, half its log.; if the cube-root of any number 
is to be extracted, take 4 of its log. the number anſwering to 
which is the root required; the ſame of any other power. In 
finding the log, anſwering to any number, if the number con. 
ſiſt of one place, the exponent is o; if of 2 places, 151; 
if of 3 places, 2, &.; 2nd, if the log. of any number have * 


( 16g ) 


my txponent o, the number is from 1 to 10; if the exponent is 2, 


the number is from 10 to 100; if 3, from 1c to 1000, &c. 
But, as the following table conſiſts only of 4 places, or from 


1 to 10,000, which is for the moſt part ſufficient; but, if not, by 
the following eaſy proportion, it may be extended to my num- 
ber of places thought neceſſary. If of 5 places, find the firſt four 


in the column next, on the right hand, in the column below o; 
and the others below the fourth figure, which will be found a- 
long the top of the column, except ſuch figutes as are in com- 


to the right hand is a cypher, its log. is the ſame as the three 


the right hand of the ſignificant figures are cyphers, only putting 
their exponent according the number of places, as before direc- 


ted; but, if the figures to the right hand are ſome ſignificant fi- | 


eures, the firſt four being found, find the log. of the next great- 
er; then, as that difference is to I, and cyphers to the number 
of places, fo is the figure given to the log. of theſe figures. 


is 4.6782452, the next greater is 47680=4.0783362; then, as 


log. 4. 6782452 4.678297. 


7.782452, next greater, viz. 47680000, is 7. 6783362; then, 
as 10000, the diff. of the number, is to 910, the diff. of the log. 
ſo is 5478 to 498, the log. to be added to 7.678 245 2 = . 6782- 
1 | Fant e ER 


Any Logarithm being given, to find the number anſwering to it. 


93.0; and ſo of any other. 


places, three of which are in the column below N, and theirlog. 


mon with thoſe in the firſt columns; but, if the fourth figure 


firſt figures, but the exponent 3 ; the ſame, if all the places to 


Example 1. What is the log. of 47675? The log. of 47670 is 


10, the diff. of the numbers, is to 910, the diff. of their log. ſo 
is 5, the number wanted, to 455, the log. to be added to the 


Ex. 2. What is the log. of 476754178! The log. of 47670000 is 


Ex. What is the number anſwering to the log. of 7.5 571689? 
which number, from the exponent, muſt conſiſt of 8 places. 
The neareſt log. in the table is .5571461, their difference is 
228; the difference between the log. found and next greater, is 
1204, Then, as 1204 is to 10000, the diff. in places from the 
number found in the table, and that wanted; ſo is 228 to 
1893.6 3 which, placed to the right hand of the number already 
lound, is the number anſwering to the given log. thus 360718- 


If the log. of a fraction is wanted, ſubtract the log. of the de · 
nominator from the log. of the numerator; the remainder is the 
1; bg. ſought ; but its exponent negative the ſame of a decimal 
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If the log. of a mixed number is wanted, find the log, of the whole 
number, and th fraction, as above, whoſe log. add to the log. 
of the whole number, or reduce the mixed number to an impto. 
per fraction, and find its log. as above. If the log. of a whcle 
number, and decimal fraction is wanted, find the log. as if all 
were whole numbers; but prefix the exponents only for the 
whole numbers. If, at any time, the hyperbolic, or Nepers 


log is wanted, the modulus betwixt which and Brigg's log is 
the decimal ,4: 1294481 03, &c. Suppoie the hyperbolic log. 
10 is wanted, divide Brigg's log. of 10=1,0000000 by the above 


modulus, gives 2, 202 8 5092994; the ſame of any other. If the 
hyperbolic log. is given, being multiplied by the modulus, gives 
Brigg's log. tb 


Of SINES, TANGENTS, Kc. 
THE radius of the circle being ſuppoſed divided into any 


number of parts, the fines of ſuch z number of theſe parts as 
the arches, of which they are the fines, are of a quadrant ; and, 


as the tangent of 452 is equal radius, the parts of the tangent a. 


bove 45 will be proportionally greater than radius: The ſame 


of ſecants, as they are always greater than radius; but the fines 
being given, the tangents and tecants can be found from the 
proportion given page 150; the verſed fine may be found thus, 
| becauſe the coſine of any arch + the verſed fine, is equal to 


rad. Therefore, from rad. ſubtract the coſine, gives the verſed 
fine required. The above are natural lines, tangents, &c. 
The log. fines, tangents, &c. are only the log. of the natural 


fines, tangents, &c. ſo that from the log. tables of numbers, 


arch required, 


find the log. anſwering the number of the log. fine, tangent, 
ſecants, verſed fines, gives the log. line, tangent, &c. of the 


Ex. If the log. ſine of 500 is required, its natural ſine is 


7660, 444, of ſuch parts as the rad. is 1.000,000, the log. of 


which line is 9.8842 540; and as many places as the natural 


ſine wants of 1. ſo many units will the log. fine want of index 


9 ; and as many places as the natural tangent or ſecant exceeds 


the log. tables, by an infinite ſeries, the rad. of the log. being 


units, ſo many units will the log, tangent, or ſecant, exceed in- 
dex 10; but the log. fine, tangent, &c. may be found without 


' 10.0000000 ; the ſame of any other fine. If the tangent of any 


a ſchol. 1. 
pl. trig. 


el thatarch. | 


arch, as of 50? is wanted, then, becauſe the tangent of any arch is 


a fourth proportional to the col. fine, and rad. *, therefore adding 


the log line to rad. and, ſubtracting its coſine, gives the tangent 
5 Ex; 
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; inn 
Fx, Log S. of 500 + rad. 19. 88425 40—log. of 400 = 9. 8odo. 


d. ſubtraCt the coſine of 50, gives 10. 1919325, the ſecant of 
o, If the verſed fine is wanted, ſuppoſe of 50%, ſubtract its 


ind, as before directed, is 9.55:4295: The ſame thing of 
$ Why other. But, becauſe the verſed fine of an arch above 90% is 
+ Weuently wanted, the exceſs of the arch above rad. + rad. = 
e Wl: verſed fine above 90, vuppoſe the verſed line of 1409 ig 
e 


anted, its exceſs above rad. is 40%, the natural fine of which is 
27.876 + R. 16. 27.876, its log is o. 21558 143 or, with; 


e log. fine of half the arch, 20. 2155814 — rad. = 19.21 55», 
log. verſed fine of 130% _ 337 


e like nature with one minute, increaſing to 259, the degrees 
as ow 45% are placed on the left fide of the page; the minutes 
d, Wicring to them increaſe downwards; thoſe above 45 are 
a» Need on the right fide of the page; the minutes anſwering to 
ne m increaſe from the bottom of the page upwards, as uſual. 
ne Wh find the nat. or log. fine, tangent, &c. of ſecond and third Mis 
16, tes, for which a Table is calculated, for every ſecond ; and 
i each 6˙ to 5 places, at the end of Table ſines, tangents, &c. 

e = : -— | 

O find which, find the degrees and minutes in the table of 

ral e, tangents, &c. and take the difference betwixt that found and 
rs, Wt greater; then, as 1* is to that difference, ſo is ſecond and 
nt, a minutes, required in the denomination of a minute, which 
he one in decimals, in the table, at the end of the tables of lines, 
t to a fourth proportional; which add to the ſine or tangent 

% ve T. ͤ0w ĩ ĩ˙* . (( 

ok WW. If the nat. ſine of 589, 19, 22", 30%, is wanted, find the 
ral of 589.19), the difference betwixt which and 58. 205, the next 
lex Wir is 1,528; which, X the decimal of 22", 36", as found 
eds the table, gives 576.056 + 8509, 639 = 8510, 215, the deci. 
in- 056 being rejected. If the log. ſine of 589 10, 225, 36, is 
out ted, find log. fine 589 19), the difference betwixt which and 
ns s 779 x 377, found, as before, is 243.683 + log. ſine of 
ny 9 =9.9299112 = 9-9299405, the decimal 683 being rejected, 
115 ore: The ſame of any other ſine, tangent, ſecant, whether 
ng i © below 45%, or of any verſed fine, whether above or be- 
en 99, + Fe T b ü 
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3.2 10.0761865 = tang 50e; and, becauſe the ſecant is a 
ird proportional to the coſine and rad. therefore, from twice 


ne from rad. gives 3572-124, its natural ſine; its log. ſine, 


it the natural fines, thus, the log. of 2 = 30: 03000 + twice | 


In the table of fines, tangents, &c. begin, as uſual, in all tables 
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ference by the difference betwixt that found and next great 


(EF 
5 If an arch is given, to find the degrees, minutes, fetonds, y 
thirds anſwering to that arch. 


Find in the table of ſines, &c. the neareſt, and take the dil 
ference betwixt that found and arch given; divide that gif 


gives a quotient; which, in the table at the end of the ſing 
&c. ſhows the ſecond and third minutes anſwering to it. 

Ex. Let the arch given be a ſine of 99876543, the neare 
leſs is 9.9875488, the fine of 76.2, the difference is ; 
which divide by the difference betwixt the ſine of 769, , an 
769 25 = 306, gives -17973, which look for in the table of f. 
conds and thirds, gives 10", 45 Obſerve the ſame of any othe 
arch, whether tangent, ſecant, or verſed ſine. 
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| 21] 3301761] 9898320] 3403441; 6596559} oroi680] 6698239 |3) WM | 3' 
1 22] 3307527] 9898045 | 3409484; 6590516 oro1g57 6692473 13 W*| 3' 
b 23] 3313285 | 9897766 3415519 6584481] oro2234| 6686715 J 30 
14 24] 3319035 9897489 | 3421546} 6578454] orozgir| 668096; |3) WW | 3* 
1 25] 3324777] 9897211 | 34275665 6572434] 102789 6675223 [3\ WW | 3 
* 26] 33305ITÞ 9690932 | 3433578 6566422] 103068] 6669489 | 4 Þ| 30 
bt 27] 3336237| 9896654 | 3439583 | 6560417] 103346] 6663763 133 Wﬀ' | 3 
0: 28 3341955 98960374 | 3445580 6554420] 0103026. 6658045 | 34 o 30 
{0 29| 3347665 9890095 | 3451570 6548430] o103905 | - 6652335 [31 WW] 3* 
i 30| 3353368] 9395815 | 3457552] 6542448] orogr85s | 6646632 % WP | 3 
| 31 | 3359062] 9895535 | 3463527 | 6536473] 0104465 6640938 [9 3 
32] 3304749 9895254 15 3469494 6530506] 0104746 6635251 29 21 3e 
33] 3370428] 9894973 3475454] 6524546] oro? 662957: , WW | 3 
34] 3376099] 9894692 | 3481407 6518593] onogzo8 | 6623901 [0 BF | 3: 
35 3381702 ; 9894410 3487352 6512648 N oTO05590 | 66182361%) WW | 3 
36 3387418 9894128 | 3493290] 6506710] 105872 66125824 1 
37 3393065 9893845 | 3499220] 6500780] orobrss 60069, : 
39 3404338] 9893279 | 351059] 6488941 | oxobrar | 659560: [1 WPI 3: 
40| 3409963] 9892395 | 35169685] 6483032 | oro7005 | 6590037 12? WF 37 
41 3415580 | 99392711 3522869 6477131[ 107289 | 6544420119 11 37 
42 3421190 9592427 | 3525703] 6471237] 0107573 0575810 : 
4314 3426792 9992142 | 3534050 6465350 | oro FS [ 6573208111 WW | 37 
44 3432356 9891856 | 3540530] 6459470] oro8144 | 6567614 110 Wi! 3; 
as | 3437973{ 9891571 | 3546402] 6453598 | 108429 6362027 1) WF | 37 
46 3443552{ 9891285 | 3552267 6447733 oro8715| 655644814 WW] 37 
47 3449124; 9890998] 3558126 6441874 ©109002 6550076 1337 
48] 3454688! 9890711 | 3563977] 6436023) 109289 6545312 12 37 
49] 3460245 9890424 3569821 6430179 | oxog9576 | 6539755 n 
50] 3465794 9890137 | 3575658] 6424342 | onog863 | 6534200 37 
51 3471336 9889849] 3581487 6418513 OTIOIFI 6528664 | 9 1 37 
52 3476870, 98895660 3587310 6412690 0110440 652313083 
53 3482397 9889271 3593126 6406874] 110729] 6517603| 1 WF | 3* 
4 3487917} 9888982 | 3598935 | 6402065 | 0121018] 6512083 | 0 WP| 31 
55 3493429 9838693 { 3604736} 6395264 | o111307 | 6506571 | 5 WWP| 3" 
56 3498934 | 9888403 3610531 6389469 | 111597 6501066 | 4 bl 38 
57 3594432] 9388173 3616319] 6383687 | 0111887 6495568] 3 WL | 3: 
58| 3509922] 9887822 | 3622100 6377900. 0112178 649075 1 30 
359 $515405 | 9987531 | 3627874 | _ 6372126] 1124690 6494595 4 © 
0 3520880] 9887239 | 36336412! 63663591 0112761 | 64791204 © d 
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9 77885 9. 5887230 9 3633641 f 10. 6366359 * 10•0112761 10.6479120 | 60 
3526349 | 9886947 | 3539401] 6360599} 0113053] 6473651 | 59 
3531810 9886655 3045155] 6354845 0113345 6468 190 | 58 
3537264 | 9886363 | 3650901 6349099 01136371 6462736| 57 
3542710 | 9886070 | 3050641 6343359] 113930] 6457290 | 56 
3548150 | 9885776 | 3662374] 6337626 0114224 6451850 | 55 

3553582 | 9883482 3668100] 6331900 | 114518 6446438 | 54 
3559007 9885188 3673819 6326181 0114812 6440993 | 53 
3504420 | 9884394 3679532] 06310468]  orr5rob | 6435574 | 52 
3569536 | 9884599] 3085238 6314762 OTI5 AOL 6430164 | 5L 
3575349 | 9884303 | 3699937 | 6399063] 115697] 6424760 | 50 
3580637 | 9884008 3696629] 630337t F 115992] 6419363 | 49 
3580027 9883712 | 3702315 6297085 0116288 6413973 | 48 
3591409 | 9883415 | 3707994 6292006 0116585 6408591 | 47 
3596785 | 9883118 | 3713667 6286333] 116882 640321546 

3602154 | 9682621 3719333] 6280667 | 117179 639784645 
3607515 | 9682523 | 37249924 6275008 oilr7477 | 639248544 
3612870 | 9882225 | 3730645 6269355 0117775 6387130143 
3018217 } 9881927 | 373929} 6263709 O118073 301783 | 42 
3623558 | 9881628 | 3741930 6258070 OI18372 6370442 | 4L 
3028892 | 96581329 | 3747563 6252437 0118671 637110840 
3634219 | 9881029 3753190] 6246810 0118971 6365781] 39 
3639539 | 9880729 | 3758810] 6241190] 119271] 636046r | 38 
3644852 | 9850429 | 3764423 06235577}  OI1957T j 6355148 | 37 
3650158 | g880128 | 3770030 6229970 0119872 6349842 | 30 
3655458 | 9879827 | 3773631] 6224369 | on20173} 6344542 | 35 
3660730] 9879525 | 3781225} 6218775 0120475 633925034 
3666036 | 9879223 | 3786813] 6213187] 0120777 | 6333964 | 33 
3671315 9878921] 3792394] 6207606 0121079 632868532 
3676587 | 9878018 3797969 6202031 0121382] 6323413131 
3681853 | 9878315 3803537 6196463] 0121685 631814730 
3087111 | 9878012] 38009100] 6190900 0121988] 631288929 
3692363 } 9377708] 3814655 6185345 0122292 | 6307637 | 28 
3697608 | 9877404 | 3829205 617979 5122596 | 6302392 | 27 
3702847 | 9877099 | 3825748] 6174252 122901] 6297153 | 26 
3708079 | 9876794 | 3831285 6168715 0©123206 6291921 | 25 
3713304 | 9876488 | 3836816 6163184 0123512 6286696 24 
3718523] 9876183] 3842340] 6157660 0123817 628147723 
3723735 | 9875870 [ 384785380 6152142] 124124] 6276265 22 
3728940 | 9875570 | 3853370] G6T46630 j 0124430 | 627706021 
3734139 | 9873263 | 38589 76, 0141124 0124737 | 6265861 | 29 
3739331 | 9874955 | 3864376] 6135624 0125045 6260669 | 19 
3744517 | 9874048 | 3869869) | 6130131 OI25352]| 6255483 | 18 
3749696. 9874339 | 3375350 | 6124644 0125661 6250304 | 17 
3754808 | 9874031 | 3880837 6119163 01259691 6245132 | 16 
3760034 | 9873722 3886312 61143688 0120278 6239906 | 15 
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3999596 6000104 0132856 13290060 
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4042436 $957514\ o 33455 | 6092951 40 
4047784 5952216 0135727 6087943 4 
4073076 5946924 0136048 6082972 40 

4078563 5941637] 136370 6078007 !43 
4063644 | 5936356 0136692 607.2048 41 
4065 5931031 0137014 6668095 '4 
4074189 | 5925817] 0137337 | Cc 
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4110921 53989079 | or39606 | Gofobeys ty 

4116146] 3883854 D139731 6023787 13 

4121305 5878634 140258 6018871 31 
4126781 5873419 0140584 : - 60140413 
4131789 586821T1[ Ol 6009172 1 
4136993 | 5563007 0141238 C 2ον 
4142191 3857609 | 47506 5999375 127 

4147383 5852617 | 0141894 $9G45 11 12 
4152570 [ 5847430} 0142223 | 5984632155 
4157752 | 5842248 14251] 5954799 % 
4162928] 5837072 0142881 59799895 
4163099 5831901 143210 5971112 
4173265 352073 0143540] £970276j21 

4178425 | 5321575 0143871 $9654.16 10 
4133580 5816420 0144202 59/0022 Y 
41887 n 5811271 | 0144533 1 5959804 If; 

,4193874 | 3806126 | 144865 595099017 
ar99or3l 5800987 | oragig7y $9461%4 11 
4204146 5795854] 61459 $941535311 
4209275 5790725 | | 0145862 | £93687 [4 
4214398 | 5785602] -orqbrgs fo 5927797 1} 
4219515 780485 0146529 | $927C13413 
4224628 5775372 4658062 595224 y 

229735 5770265 0127197 5917610 
42348388 57605102 0147532 dae 0 
4239935 57005 G1 595 0 
4245026 5754974 0148202 5783170 ] 
4250113 | 5749887 | o1g8538t 5596451 
425517941 3744806 60148875 £59390 5 
42060271 5739729 o14921T | 5785541] 
4265342 | $734658] 0149548! 450240719 
4270408 5729592 | 0149886; 557976 
4275469 | 5724531]  or50224 87760 
- 4280325 © 0150562 35% C359 
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11 Sine. Tang. Secant. 
mh BW 9.412992 788705 9.42805 25 10.57 19475 10.0150562 10.5 870038 60 
1 4734674 9849999] 4265575 5714425 oL;50v0r 5865326389 
24739387 9848760] 4290621 5709379 0151240 5860619 58 
76 95 1335 4144082] 9848420 4295661 5704339 OI5SI560] 5855918587 
4% 584881] 43056597 | 5699303 or519r9 % 5851222 | 59 
s 4753468 | 98477490] 4305727 | 5094273 O152260Þ 35846632 | 55 
00 | 54 6] 4158152 9847400 4310753 5699247 | O15 2600 5841848 | 54 
:i\ WM 7| 4162832 | 9847059] 4315773] $624227 0152941} 5837168 | 53 
'; 08 *| 4767506 | 9846717] 4320789 | 567921T 91655 5832494 | 55 
1 M8 9| 4172574 9846375] 4325799 | 5074208 3925 5827886 FE 
1 3 4176837 9846033] 4330804 5669196 9772557 5823163 | 592 
59 4131495 | 9845690] 4335895 | 5664195 0154310 | 5818505 | 49 
14 4136146 9845347 4340800 [ , 5659200 0154053 5813852 48 i 
04 4190795 | 98450904] 434579] 50542099 Otz4996 | 5809205 | 47 ö 
21 4195436 | 9844666] 4350776] 5649224 0155349 580456. | 40 f 
43 4200073] 9844316] 4355757] 5644243 0155684} 5799927 [ | 
7⁴ 4204704 | 9343971 4390733 5539267 O15 | 579529644 
2714 4209330 | 9843626 4365704} 5634296 6156374 57990743 
48 1g 4213950} 9843281] 4370670] 5629330, OLl5b7iy | g786050 [4% 
ge 4218566] 9842935 4375631} 5624369 ji o157065 | 578143447 
6811 4223176] 98425 89 4360587 5619413 0157411 577682414 
06.130 4227780] 9842242] 4385538] 5614462 157758] 57722203 
714 4232380] 9841895] 4390485 5609515 j orz8105 5767620 | 38 
421; 4236974] 9841548] 4395426} 5604574) 6158482 576302037 
19 4241563] 9841200] - 4400363 559937 _ 0158800 | 575843736 
or 4246147] 9840852] 4405295 | 559470951 Or5gi48 | 5753853 [35 
90 425026] 9840503] 4410222} 5489778 159497] . 5749274 [34 
MY 4255299] 9840154] 4415145 | 5584855] 5159846 | 5744701133 
87 4259867 | 9839806] 4420062 5579938] 160195 5740133] 32 
91 4264439] 9839455 4424975 5575025 Oibogas | 5735570] 3% 
0414 4268988} 9839 05 4429883} 5570117z 160895 5731012 30 
22 4273541] 9838755] 4434786 5505214} 167245 572645929 
46 4278089 9535404. < 4439685 | 5560315} 161696] 5721911 | 28 
75 #1 42826311 9838052] 4444579} $5555421 0161948 5717369 | 27 
1 4287169] 983770T} 4449408 55505324 0162299 5712831 | 26 
52.175 4291701 | 9837348] 4454352 5545648] 0102652 45700299 | 25 
9917 4296228 9539990 4459232 5540768] 0163004 | 5703772124 
£21 4300750 236643] 446410 5535893] 0103357 £099250 | 23 g 
11 4305267] 9836290 440097 5531022 163710] 569473322 1 
-6 43097791 9935936 4473843 5526157 0164064 569022121 : 
16 4314286] 9635592 4478704 55212961 5164419 56857141 20 1 
22 4318788] 9835227 448356 | 5516439] 0164773} 568127219 9 
04 4323285 9834872 4488413 5511587] 02165128] 5676715 18 i 
91 4327777 37 4493200 x$5067404 6165483] 567222317 i 
Ya 4332264 | 9834161 4498102} 5501898 01658391 566773626 14 
I 4336746] 9833805 4592949}. 5497060] onborgs } 5603254] 15 | 
87 4341223] 9833449 45 54922260 O, 265877714 | 
97 4345694 | 0833092) 4512602] 5487398] onbbgodt 5654306113 ff 
13 4350161] 9832735 4517427 5482573] 07265 564983912 | 
13 4354623} 98323771 45222461 45477754] 167623] $045377}IT. 1 
61 4359080 | 9832019] 4527 [54/9399 0167981 564992910 | 
«1419 4363532 9837661 4531872] $465i284 168339] 5636408 | 9g 1 
3-14 4367980 | 9831302} 4536078 5463322] 163698 56320280 8 . 
17614 4372422] 9839342 4341479 54585211 169058 5627578] 7 4 
120 h 4370859 | 9830583 4546276 5453724 0169417 1 56231414 6 4 
80 4381292 | 9830223 4551069 5448931 0109777 5678708 5 it 
jail 4 4385719 | 98298621 4555857 | 5444143 170132] SEI42BE | 4 lf 
1071 3 4390142 | 9829501] 4500641] 5439359; 97029 5609858 3 4 
176] 9 | 4394360 2 4505420 5434580} or70860F 8544 2 bt 
--c| 1 4398973 982877 45 701944 54298064 171222] 560027 x 1 
380 | 4403381 | be 4574994 545036) 0171594 3596019 * kt 
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64 Degrees. 


Sine. Tang. Secant. 
2594831 9.972757 9- 6086725 10 3313275 | 10. 0427243 189 748887 
a 51% 6630023 | 3309977} 042783: 3737809 
6264897] 9571578 | 6693319 5 . 5 
ee ee een '- 3303387 05 3729697 
. | COP29ey | 3300098 433003 3726997 | 55 
6273003] 9569306 | 6703197 | 3296003] . ee 3 
6275701] 9569215 } 6706496 3293514 | 7 1 Ld . * 
6278397] 9568623 0709774] 3290226] 043 38 toro 
6281090 9568030 | 6713960 3286940 . 4776510 
6283782] 9567437] 6716345 32383655 COTS 4713548 
62863) 9566894] 6719628 | 3280372] 0433 4141 
6269160] g566250| 6722910] 3277090 0433750 | 2 bes 
6291845 9365656] 6726190] 3273810 0434344 5 
6294529] 9565061] 6729468 3270532] 28434739 3702789 
6297211] 9564466] 6732745] 3267255 33 80 
6299890] 9563870] 6736020 3263980 net wr Re 
6302508 | 9563274] 6739294 | 3260706 843872 3 1 ge 
6395243] 9562678] 67423560] 3257434 0437323 252885 
6307917] 9502081] 0745536 3254164 858715 39411 
5310589] 9561483] 6749705 3250895 . 686742 | © 
6313258] 9560886] 6752372} 3247628 1 | yy 478 
JJV 
6318591] 93559689[ 6758993 3241097 eee 36707 
6321255] 9559039] 6762165] 3237835] 81 „ 3656084 
0343910]. 9558890 6705420 lee up 8477176 30673424 
6320576] 9557890] 6768686 hn | api 356% 
e 07779441. 333bo56k. 04 3312] 3668111 
6331589] 9556688] 6775201] 3224799 OT 41 
6334542] 9556087 | 6778456 e 
6337794] 9555485] 6781709 3218297 4 i ee 
6339844] 9554882] 6784367] 3278039 0445720 | 3657509 
6342491 9554280  67662I1I 3211789 ar + = 3654863 
03457371. 9553676} Orgr4007. 32085401 0449324 3552220 | 27 
6347780] 95530750 6794798] ee, e . 
6350422] 95524% | 6797953 3292047 e Cp 3640938 | 25 
FTT i pang Se 6 A ES 
62335099] 95512594 0804440] 3195560 | 94375 7364665 
358335 9558683] 6807032] 3192318 | „„ - -26anery 
636096g 9550047 | 68r0gar: 3799079 3 045055) 30636399 
6360551 9548534 |. 6877390 317936 845177 3631241 
e 9487465 3626516 7 
63714844 9547619 | 6823865 | SHES 0452989 3025092 
ee " g547orr | - 68270951 * 302903) 0453598 | 3623260 
6376737 | 9546402 5 2 N e 4200 3620649 
6379351 954575 3 | 6833357 3100443 9454816 | | 3018031 1 
0 | - 9545134] %  gr6gars | 0455426 | 3615415 f. 
6384585. 9544374]. 6840011 315998) 8 156037 6 361280 {I 
638 7199 9543963 6843230 3156764 | 8645 3610188 
0359812] 9543352] 6846459] 3153541} 0437259 | 36075781 
6392422 45 ot $ 6849661 3158319 | 5 , 4 2604970 5 
6393030] 9542129 6852901 3147039 458483 23602363 
0397637 | Sr 85612 3143830} 0459096 33599789 
6490241 | 95409994 | 685933 3740092 | 0459529 | 3597156 
6402844 9540291 6802553 3137- 232] Tk 35894555 
6425445 | 9539677} 6865765] 3134232} 0460937 | 3591950 
op 350; BL wrt tbr ron Weary 0461552 | 3539360 
6410640] 9538448] 6872192 ts g 3 68462157 3586765 
6413235 9537933 657.5402 3 6462782 . 3384172 
64159828] 9537218] 6878611 A 0403398 | 3581580 
04194209 95366020 6881818 35116152 2 8 . 
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0 Sine. Tang. _Secant. M 
2 9. 5775720 8 9.6881818 10 prey 7020463398 x; 10.3581580 | 66 Wil © [9 
| 4 421009 95 535985, bod 5023 3114977 0464015 227659 $59 11 
4473590 9535 569 0888227 | 3111773 0464631 3570404 58 
31 6420782 953475Tj 891430] 3108570] o465249 3573618; 51 5] 
TY 0428765 9534134 6894031 3105369 46866 357 123550 4 
5 693134 47 9533515 | 6897831 3102169 0466485 35686535 5 
| 33926 9532897] 6901030 3098970] 0465103} 3566074 | :4 
4 21 264 9532278 6904226 3 04077221 3503496 53297 
6439080 9531658 6907422 3992576 OF 468342 3560930 | 295 
1 | 04416541 95310381 6910616 3089384 0469 35583466519 
11 6444226 9530418] 6913809 30380191 0469582] 35585774095 
15 6446796 9529797 6917000 3083000 04702034 3553204 | 40" 
I; 0449305} 9529175 0920189 | 3979811 0470925! 355063; | 3! 
15 1445107 9528553] 6923378] 3976622] 0471447} 354%%69| 47; 
15 6454496 0527931 6920565 3073435 O47 206g | 354550440 
106 4570301] 9527308 692970] 3070250 047206924 344294263 
by 9667655 952008; | 6932934] 3067066] 0473315} 3540321 | aghliſ6 
18 re 9526001 6936117 3063863 0473939 35378225 
5 6767205 9525437} 6939298 3060702] 04745634 35352650 
5d + 7290! - 9524813] 0942478} 3057522] 04751874 33327104 
41 Fes 9044 9524188 6945636 3054344 04758121 3530136] 40 22 
We” 472395 9523562] 6946833 3931167 | 04764384 352760; | oli | 
23 692945 95 229364 6952009 | 3047991 0477004] 3525055 | 38 | 
45 6485538 | 9.522310 |; 6955153 3044617 | 0477690]. 3522508 
42 3 9521683] 6955355 3041645] 0478317] 3519902 | 
+ 492582 | 95210551 690527] 3038473 0478945 | 3517418 | 
27] £45124] 5520428 6964697 303530 04795721 35148763 | 
B's 0427065 9319799] 6967865] 3032135] oa 3512335 è | | 
2792223] g51yi7i] 6971032} 3028968 og80829} 350979; | is | 
#1 0492740] 9g5i854t 6974198 3025 802 | 04814 459, 3507200 
30 64952744 9517912 6977363 3022037 | 0482088 43504720 of} { 
31 6497807 9517282 598026 30194744 0482718] 35021934 6 
=_ 65003384 951/651] 6983687 | 3016313 048334 3499662 | , 
33] 6502868 0516020 | 6986847] 3013153 04839801 3497132 | 2 | « 
34] 65053951 95153894 6ggccob| 3009994] 84846110 349469; || « 
35 63507920] 95147571 6993164 3000636 485243] 344208 | 258M | « 
36 6510444 9514124 6275 3003630] 0485876 3469550 1 | 
37 6512906 9513492 | 699947 30005 26 0486508 3497034 1 Ja 
38 6515486 95128581 700 52 8 2997372 o 7142] 3464314 „ 
39] 6518004 95 12224] 70055780 2994220 04877761  34d1990 12) | ( 
40% 6520521] 9351159 700dg3o 2991070 0488410! 3473479 1 | « 
41] ....6523035 95109560 7012080 2987920 04% 347005 [| ( 
4" 6525548] gsiozzo 5015227 | 2984773 0489680} | 3474452 1 | < 
45] 6528059} 9509585 70183744 2981626 0490315 3471941 '1 | « 
44] £530568; 9809049 7021519 297646T| 0490951 RY 11 ( 
49] 6533075] 9508412  - 7024663] 2975337] © 0491588} 34969251 ( 
40 6535581 9507775 7027805 | | 2972195 | 0492225; 346441911 ( 
47} 6x3 38084 9507138 7030946 2969644 0492862 | LY ( 
4 6540586 | | 9506500 | 70340866} 296594 0493509; 3459414 1 a 
49 65 43086 9505 861; 0 7037225 2962775 ©4941 39! 345097 4 
50 545534] 9505224 | 5040362} 29596216] 04947791 . 10 
5 6545081! 9504583 7043497 | 2936303 049547; 3451919} 
52 0550575 = 9503944 704032 | 295536 | £49604? | 3449425 | 
53] 65535068) 9503303 | 7049765 | 2460225: 0496697) 3440932; 
<*} 6555559! 9502663} 7032897! 2947103 0497337! 3445447 
ST C558048 95020227 9046027+|--294397.3 0492979, 3441957 
3 6560536. 95013801 7059156 2940844 0498 00 3439464 
57 65 ; 9500738 7002284 2937710 0499262; 343077 
581 658g ' G5OCOgs | 7005419 ! 2924590 0499905} 3434499 
"$9. 656: 987 94994521 7008535 | > 2931465 O$CO848 343291) 
bo! 5 6570408 , 4 9495009 7073659 2928341 0150119 3439594 
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9 6690 9. 05 70408 9. 0498809 509 9. 7071659 10. 2928341 To. orf 10. 342953260 

1 67 %% 9498765 7074787 | 2925219 501835] 3437054 

4 26575423 9497521 1077902| 292209 0502479; 3424577 

8157 3, 6577899 | 9496876 7081022 2918978 0502124 3422102 
z 56 4} 6550371 | 5496230 70841414 2915859. 0503770 3419629 
3 55 65 82842 9495585 7087258 2912742 O5O4415 3417158 
e 0385372 | 9494938] 7090374 2909626 0505062 3414688 
56 J 0597792 | 9494292] 7093488 | 2906512 | 0505708 | 3412220 
0:2 * | 6599240 | 9493645 | 7096601] 2903399 ogobzss 3409754 
16; 19 | 0592770 | 9492997 | 7099713 | , 2900287 0507003 | 3407290 

14\ 08? | 0595773 | 9492349] 7102824] 2897175 og507651 3404827 
54% | ©597033 | 9493700 7105933] 2894067 = ogo8zoo| 3402367 
35 {20 | 0002093 | 9491051} 710 28,0959 0508949 3399907 
69 | 473 | 6602550 9490402 7112148 2887852 0509598 3397450 
oa A 0605005 | 9489752 7115254 2884746 05 10248 3394995 
142 \ 15 W5 | 6607459 | 9489107 7118358 2881642 0510899 3392541 
81 10 6609911 9488450 7121401 2878539 O511550 3390089 
22 6612361] 9487799] 7124562] 2875438 O512201[ 3387639 
65 6614870 | 9487147] 7127662! 2872338 os 12853 | 3385190 
10 6617257] 9486495] 7130761} 2809239: 0513505 3382743 
[36 6619702] 9485842 7133059 | 2856144 o514158 | 3380298 '1 
505 1 6622145 | 9485189] 7136956 2863044 514811 3377855 bo 
055 6024580 | 94845354 7I4005T; 2859949 0515465 3375414 1 
508 6627026 | 248388 T[ 7143145 | 2856855 05416119 3372974 | 
962 6529404 | 9483227 7146237 2853763 0516773; 43370536 i 
418 6631990 | 9482572 7149329 i 92850671 { 0517428 3368100 A 
870 6634335 9451916 7132419; 2847581 | 0518584 3365665 "i 
335 66367066 | 94812600 7155508 22344492 0518740 3363232 1 
70 6639199] 9480 7158595; 284140) 0519396] 3360801 1 
200 6641628] 947997; 7161682 2838318 90520053 33353372 1 
720 6044050} 947%½8) 7164767 2835233] 0520711 3355944 | | 
193 6540432 | 5478631 7167851 2832149 0521309 | 3353518 1 
6⁰² 6048900 | 9477973. 7170933, 283829067 © 0522027 | 3351094 1 
132 6051329] 9477314 7174014 2925986 900522686 3348671 1 
605 6553749 | 9470655; 7177094 2622906] 0523345 | 3346275 1 
080 60% 9475993; 71801733 2819827] 0524005 3343832 4 
550 6658586 | 9475335) 7183251 2816749] 0524665 3541414 4 
034  660x00X } 9474674} 7186327 ' 2813673] 0523326 3338999 4 
514 6603415 | 9474013] 7189402 2810598] 0525987 | 3336585 1 
900 0605928] 9473352 7192476 _ 2807524] 0526618 3334172 | * 
1479 2 0658238] 9472089 7198849 2804451 0527311 3331762 | 4 
1905 1 6670647 | 9472027 | 7398620 BOL ZOO | 0527973] 332935311 " 
1452 1 | 0673054} 9471364 7201690 2798310 05286361 3326946! 7 1 
9041 6675459 9470700; 7204769 2795241 ©529300| 3324541 | I7 „ 
24.32 77803] 9470036, 7207827 2792173] 529964] 332213716 14 
59925 \ 108 6630265 | 9469372 7210892 2789107] 0530628 3319735 | 15 1206 
% | 6682665 5465707 7213958 2784 og31293] 3317335 4 ij 
£2161 6685064 | 9468042 7217022 2782978 05319581 3314936 | 13 174 
9414 1 6 6657401 9467370; 7220085 2779915 0532624 331253912 bo 
63:4 489856 9466310! 1223147; 2770853] 0533290 - 3310744 | IT. 1 
4416 1088" 6092250 | 9466043) 7226207 © 27737931 0533937] 3307750 12 1 
iyiy | 4 1 6094642 | 9465376] 7229266 2770734] 05346024} 33053588 9 1 
1.425 „%%% ] 9464708 72323244 2767676] 0535292 3302968 8 1 
%% „ehe 9464040] 7238367 2764619] 0535960] 3390580 | 7 1 
4447 4 1101307 94633711 7238436 2761564 0536629 3298193 6 i115] 
1952 5 6704194 9462702 7241490 2758510] 0537298 | 3295808 " 1 
9464 ' 6706576] 9462032] 9244543] 2755457 i 0537968 3293424 4 1 
079 a 6708958. 9461362] 7247595| 2752495) 0538638] 3291042 3 FR | 
4495 | 6111338 | 9460692 7250646] 2749354; 0539398] 3288662] 2 MJ 
2013 9 67173716 9460021 72536951 2746305 0539979 | 3286284 Mn 1 
933 eee 9459349] 7256744) 27432560 0540651) 32830 iN 
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M 8 Sines. Tang. Secants. 

o | 9-6716093 994593499 7256744 (4 102745256 10.0540651 01.328390 
1 6718468 9458677] 725979 [274 | O541323] 328158 
2 6720841 945 8005 | 7262837 2737162} 0541995] 3279130 

3] 6723213 9457332] 7205561 273411, | 05426686] 327678; 
4 6725553] 9436659] 7268925 2731075} 0543341] 3274417 

5 5727952 9455985 } 7271967 | 2726033} 3544015 3272045 

6 5730319 9455310 | 7275008 } 2724992 | 0544090 3269681 
ol 6732084 | 9454636 | 7276046 2721957 0545364 3267316 

g| 6735947 9453960 | 7281087 2718913 0546040 3264953] 

g| 673749 9453285 | 7284124] 2715876} 0546715} 3262591 
101 6739769 9452609 7287161 2712839 1847392 3200231 
11 6742128 9451932 | 72901964 2709804] 05480068} 3257872 
12 6744485 F 9451255 | 7293230] 2706770] 0548745] 3255515 
13 67468404 9450577 | 7296263] 2703737] 0549423} 5253160 
14] 6749294} 9449899 | 7299295 | 2700705} 0550101} 3250500 
15 6751546} 9449220 7302325 2697673 | 0550780] 3248454 
x6} 6753396} 9448541 7305354| - 26946564 O551459] 3240104 
x7] 6756245 9447862] 7308383] 2691617} 05521381} 3243755 
x84 6758592] 9447162] 7311410 2685590] O552818] 3241406 | 4 
19 6760937] 9446501] 7314436] 2685564] 0553499] 3239063 
20 6763265 9445821] 7317460 2682540 0554179] 3230719 |: 
ar | 6765623| 9445139] 7320484] 2679516} 0554601} 3234377 || 
22 | 6767963 9444457] 7323506] 2670494} O555543] 3232037 || 
23| 6770392} 9443775] 7326527] 2673473] 0556225} 3229575 
24 6772640 | 9443092] 7329547 | 2670453] o556908{ 32273601 
25 | 6774975 { 9442409 | 7332566] 2067434h O55759i5 32255 
26 6777399] 9447725 7335504 | 2664416] 0558275 | 3222091]! 
27 | 6722642 9441047} 7338601] 2667399] 3558959] 32203570 
28 6782972 9440356 73416161 26583844 0559644 32180285 
29 6784301 9439671] 7344031 2655369 0560329 3215699 |3 
30 67 86629 | 9438985 | 7347644 | 2652356] Sens] 32135711 
3x 6788955 9438299 7350656] 2649344] 0561701 3211045 
32 67572794 9437612} 7353667 | 2640333] 0562365 3208721 17 
33 | 6795652] 9436925 | 7350677 | 2043323] 0503075 3206396 |? 
34 6795923 9436238 7359685 2640315 0563762 3204077 | * 
35 67982423 9435549 | 7302093 2037307 0564451] 3201757 (7 
36 68005 69 | 9434861 365699 26324301] o565139] 319944015 

37 | 6802877 9434172 7368705 2631295 | o5658284 31971232 
38 6805191 9433482 371709 2628291 0566518. 31948097 
39 | 6807504; 9432792 7374712] 2625288] 857208] 3192490 
40 68090816 9432102 7377714] 2622286] 0567896 3790 784 
41 6812126 9431411] 7380715 2619285 | 0568589 318787411 
42 6324434: 9430770 7383714] 2616286] 0569280] 3185566 |/ 
43 6316741} 9430028} 7380713} 2613287} | 0569972 | - 3183259 
44 6819046 9429325 | 7269710 2610290 o5 70665 | 5180954 
45 6821349 9428643| 7392707 | 260729, 0571357 | 3178651 
46 6823851 9427949 | 7395702 | 2604298 F O57205TI | 3170349 
_- 6825952] 9427255 | 7398696 26013044 0572745 | 3174049 
48 6328250; 9426801 7401689 25983i1] 0573439 37171730 
49 | 6839543 } 94255061 7404631} 2595319] 8874734 3169452 
50 6832843] 942571 7407672} 2592328 0574829 | 316715) 
51 6835137 9424476 7410662 | 2589338} 0575524! 3164503 
52 | 68374591 9423779 | 7413656 23586350 o576221{ 43102579 
33 6839720} 9423283; 7416638] 2583362} 0576917 | 3160780 
54 68420104 9422386} 7419624 2586376] og77614| 315799 
55 6844297 | 9421688] 9422609 | "2577391 0578312 3755705 
56 6846523, 9420990 | 7425594 | 2574406 | og7g0i0| 31534! 
<7 | 6848803} g4202gr] 7428577 | 2571423} 0579709} 315129, 
358 6851151I 9419592 | 743I559 | 2568441 05804008 , 5143843 
39 6833432 9418893 7434540 2565460 O581107 ; 3146500 
&o | 6855712 © 9418193 | 7437520 25024801 3581807 | 3144360 
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47 


60 Degrees. 


Sine. Tang. Secant. 
_ ; Y * 5 _— f * — 
9655729941813 9.74375 20 1 10. 2562480 10.056180) 100.3144288 
6857991 | 9417492 7440499 2559501 0582508 3142009 
6860207 | 9410791] 7443470 2550524 0583209 3139733 
6862542] 9416090} 7440453] 2553547 | 0583910 3137458 
6864816 | 9415388 7449420 2550572 0534912 3135184 
6867088 9414685 7452403 2547597 }-.- 0585315 3132912 
6869359 | 9413982] 7455370 2544024 05800184 3130641 
6871626 | 9413279 7458349] 2541651} 0556721 312837 
6873895 | 9412575 7401320 | 2538680 387425 3126105 
876161 | 9411871 7464290 2535710 - 0588129 3123839 
6678425 | 9411166] 7407259 2532741 05888344 312ʃ5751 
6380688 | 9410461 7470227 2529773] 0589539] 3119312 
6882949 | 9409755 | 7473194 | 2520806 | o5y0245 | 3117051 
6885209 | 9409048 | 7479190 2523840 0599952] 3114791 
65887467 | 9408342] 7479125 25 20875 0591658 3112533 
6889723 9407634] 7482089 25179 11[ 05923664 3110277 
6691978] 9400927] 7485052 2514948] 0593073] 3108022 
6894232 9406219 7483013 2511987 0593781 3105768 
6896484] 9405510 7490974 2509026 0594490 3103516 
6898734 | 9404801 7493934 25060664 0595 199 } 310266 
6900983 | 9404091 7499092 2503105 | 0595999} 43099017 
6903231] 9403381 7499650 250050 0599919} 3856769 
6905476 | 9402670] 7502800 | 2497194] 0597330 3094324 
6907721 | 9401959 7505762 | 2494238 | o59y804r} 3092279 
6999964 | 9401248 7508716 2491284 0595752 Þ. 3090036 
692205 | 9490335 7571669 2433331“ 05934395 3097795 
6914445 | 9399823 | 7514022 | 2435378] obool77 4 3085555 
6910083 | 9399110] 7517573 2482427 O68 3083317 
6918919 | 93933960 | 75 20523] 2479477 o60I694 }_- 3081081 
6921155 9397062 | 7523472] 2476528 6602318 3078845 
6923388 | 9396968] 7526420 2473580] 0603032 | 3076612 
6925620 | 9390253] 7529308} 2470632} 0693747 1 - 3074380 
6927851 7395537 7532314 2407646] 604463 3072149 
630% 9739048 21[ 7535259 245474 0005179 3069920 
6932308 | -9394T95 | 7538203 2461797 ovo5Sys j 3067692 
0934534 | 9353383] 7541140] 2458857 ob009i2 30065406 
0330758 | 939267T[ 734408 2455912 0697329 23063242 
6335981 | 9391953 7547029 2452971 0608947 306019 
694120; | 9391234] 7549309 | 2450031 Þ 8e 3058797 
6943423 | 9390515 755 2908] --24470y2-] - 0609485 |. 3056577 
6945942 9389796] 7555040 2444 4] 0610204 3054358 
65347859 | 9389076 7338783 2441217] 06519924 3052141 
6950074 9388356 7501718 2459402] - 0,TI044 j 3049926 
6% 2288 9357035 | 7504053} _ 2435247 | 6612365 3047712 
0954501 | 9386914] 75675067 | 2432413] 613986 3045499 
6y56712 | 9386192]. 7579520 2429480 60613808 3043288 
6558922 9385470 | 7573452 2420545 | 0614520 3041078 
0961130 | 9384747] 75703533 24230 | | 0915253 | 303870 
6963225 | 9384024 757931; 242068 5515976 3036964 
6905541] 9383300 7552242 24177594 0516700 3034459 
6997745 | 9332576 7585170 24143304. 0017424 | 3032255 
6909947 | 938i835t} 75866096 | 2411yc44 60618149 303005 3 
0972148 | 9381126 7591022] 2408578 0618374 302785 2 
6974347 | 93804 7593947] 2406053} 001 3025653 
6976545 | 9379674 7599871 | 2403129 0620320 1 3023425 
6978741 9378947 7599794 U- 2400200 0021053! 3021259 
6980936} 9378220 7602710 | 2397284 0621780 [ 3019064 
6983129 | 93774% 7605637 | 2354363 | o62z506 | SOTOS7I 
6985321 9376764] 7608557 | 23924 0623230 3014679 
698751] 9376035 7611470 2383524 023963 3012489 
6939700 | 93753261 761439)4 5235556057 0624094 | 
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A Table of Artificial Sines, 


59 Degrees. 


| 


| 45 


M E Sine. . Tang. Secant. 
o 9.698 9700; 9. 9375300 95. 7514394 10 2385606 6 10. 5624694 0 30105 
1 6991887 7 9374377 7617311 2382689 0625423 300811350 
2 6994073 937 73847 | 7020227 2379773 | 626153 300592 
3 69962583 93731164 7623142 23760858 0626884 | 300374 
4 | 6998441} 93572335} 7626056} 2373944] 6627656 30075596 
5 7990622} 9371653} 7628569] 2371031 | 0628347} 2999374 |5: 
6 7002802 | 9370y2I | 7631887 2368119 | 0629079 29571) 
> 7004981 93 70199. 7634 72 i 2365208 | 0629811 i 299809 
2 7097158 | 9393450; 7637702 | 2362298 | 0630544 23 
9 | 7099334 9368785 7640612 2359388 0631278 | 29% be 
10 791508 | 9357988 7643520 | 2356480 | 0632012 | 206840 s 
ix | 7913681 | 93072544 7646427 23535734 632746] 2960ziy 
12 7015852] 9306519} 7649334 3506661 0633481 298414) 
13 7018022 9305703 765223: 2347761h 0634217 2981978 
14 7020190 93650474 7655143] 2344857 | 0634953 2979810 | 
is | 7222357 | 93043114 768047 2341953 0635689 | 297/04, 
16 | 7924523] 9303574] 7660949 | 2339951 0636426 | 2975477 
17 7026687] 93628364 7663851 2336149 0637164 2975313 
18 7028849] 9302098] 7600751 2333249] 0637902 | 297 1101 
19 703-1 9362360] 7669651 2330349] 0638649 | 296%. } 
20 79233170 | 9360021 7072550 | 2327450} 0639379 | 29664z0 
21 N 7035329 9359861 767544» | 2.324552 0640119 29646; 1 
22 7037486] 9359141] 7678344] 23210656 0640859 2962514 
23 7039641] 9358402] 7681240] 2318760] 0641599 2900359 
24 7941795 | 9357660 5684135 | 2315865 | 0642340 | 2956205 
2; | 7043947 | 93569181 7687029] 2312971 | 0643082 2956055 
26 7046099 | 9356177 7689922] 2310078} . 0643823 | 2953901 
27 ö 7048248 9355434 7092814 | 23071864 0644566 2951752 
28 7050397 | 93546914 7695705} 2304295} obq5zog | 2949003 
29 | - 7252543 353948 | 7608596] 23014044 0646052 | 2947457 
30] 7954689 | 9353204 7701485 | 22985154 0646796 | 2945311 
31 | 7056833 93524594 7704373 2295627 | 0647541 2943167 
32 7058975 - 9351715 7707261 2292739} o048285 | 2941025! 
33 79262116 | 9350909} 7710147} 2289853} 0649031 293666: | 
34 | 7963256 | 93502234 7773033] 228697 0649777 } 2956 
35 7905394 | 9349477] 7715917 228083 obzogzz | 2934006 
61 2067531 9348730] 7718801 22811991 651270 24432404 | 
3 7069667 | 9347983 7721684 2278316] 0652017 29303. 

i 38 7071801 | 9347235 7724566] 2275434} o652765 } 29219; 
20 7073933] 9346486] 7727447 | i f- 0633514 þ - 298600; 
40 7276964 | 9345735] 7730327 | 22696731 005420] 27259850 
pl 7078194 | 9344988 | 7733206 | 2266794 | o655012 2921806 ( 
2 7060323 | 9344238 | 7736084 2263916 655762 2919007 
4 f 7082450 | 9343488 77389614 2261039 6656512 217559 
4 7084575 | 93427374 7741838 | 2258162] 0657263 | 29154 
4 7086099] 93419864 7744713 2255287} o658014 | 291450! 
45 7088822 9341234} 77475858 2252412 0658766 | 2911175 
3 i 7090943 | 934043824, 7750462 2249538} , ©559516 | 290907 
"FO 7093063 9332729 77533344 2246066 0600271} 27h 
4 7095162 93389761 97750206 [| 22437941 60651024] 204016 
5 7097299 9338222 7759077 2240923] 0661778 290270! 
= 7099415 9337467 1 | 7761947 | 2238053 066253 2900555 
2 7101529 9336713 7704816 | 22351845 0663267 | 209047) 

| 7. 7193042 9238957 7767685 22323151 0664043] 25907 78 
53 710523 9335201, 7770552 2229448 0664799 2894247 
37 j 7107863] 93344451 7773418} 2226582 0665555 | 4895157 
1 7109972 93336881 7770284 | 2223716 0666312] 269002 
„ 7112080] 93329311 7779149 2220851 0667069 | 2587990 
2 71141864 9332173 7782012 2217988 0667827 285214 
5 7116290 9331475 7784675 | 2215125 06685 85 2683710 
421 1218393 1 9599636, 7787737 © 2212463 | 06693441 465400; 
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1 Degrees. 


0 JS Sr K 


Sine. 

97118393 | i 99330656 
1120495 | 9329697 
7122590 | 9329137 
1124635 | 9328370 
7126792 9327616 
71288891 9320854 
7130983] 9326092 
7133077] 9325339 
71351691 9324507 
71372601 9323804 
7139349 | 9323040 
7141437 | 9322276 
7143524 | 93215TT 
7145609 | 9320746 | 
7147693] 9319990 
7149776] 9319213 
7151857 | 9318447 | 

7153937 | 9317079 
7155015 9316911 
7158092 9316143 
7160168] 9315374 
7162243] 9314005 
7164316 9313835 
7166387 | 9313065 
7168458 9312294 
71705206 | 9311522 
71172594 | 9310750 
7174660 309978 
7176725 | 9309205 
1178789 | 9308432 
7180851 | 9307658 
7182912 | 9306363 
7184971 9306109 
1187030 | 9305333 
7189086] 9304557 
7191142] 9303781 
71931961 9393004 
71952491 9502226 
1197300} 9301448 
71139350] 9300070 | 
1201399 | 9299891 
7223447 | 9299112 
12925493} 92938332 
1227538 | 929755! 
7209581] 9296770 
7211023 | 9295989 
1213064 | 9295207 | 
1215704 | 9294424 
72177432] 9293641 
1213779] 9292857 
7221814] 9292073 
7223848] 9291289 
7225881 | 9290504 
1227913 | 9289718 
7229943] 9288932 
1231972 | 9288145 
1234000 | 9287358 
1236026 | 9286571 
123805x | 9285783 
1240075 | 9284994 
1242097) 


9284205 


[ 


7957892 


Tang. 

9 7787737 | 10.2212263 
7790599 2289875 
7793459} 2206541 
7796318 | 2203682 
7799177 2200623 | 
158 ch. 2197966 
78048911 2195709 | 
5807747 | 2192253 

| opus” 3788227 
751345 2186544 

7816309 2783691 
7819162 | 2180838 
7822013 2177987 
7824864 2175136 
7827713} 2172287 
7830562 2169438 | 
7858122 2166599 
7530255 163742 
e 1 
7841949 58051 
1 oe 
7547 | 52362 
7850481 2149519 | 
7053323 1712 
78501041 214363 
21409960 
75018441 2738156 
5282995 | 2 
7807520 2132480 
7870357 2129643 
7873193 23 

787002 23972 
7887696 2. 

8169 2118304 
7884529 2115471 

| 788730 2112639 
7896193 | 2109808 
7933023 | 2106977 

| 795052 2104148 
Ane $3083 19 
90150 95492 
AA 2095665 

7907161] 2092839 

| 7909957 1735 
7912811 108.5 
7913035 20043 5 
7318458 20 5 | 
7921280 | 207 hog | 
F 99 
— Whoces 
792974 3c 
93256 3 
793537 2064622 

7938195 Touareg 
79410114 1 
7943927 | 2056173 
7946641] 2053359 
7949455 | 2050545 
7952208 2047732 
79550814 2001 40 


Tangents and Secants, . 


49 


58 Degrees, 


Zecant. 

a 06693 44 { 10. 15.297657 
0670103} 2879505 
0670863 = 7404 
067124 2875 
0072384 | 2873208 
0673146 28711f1 
0073908 | 2869017 
0674670 2366923 | 
0675433] 2864831 
9676196 2862740 
0576960 2860651. 
0077724 | 2858563 
0078489 2850476 
0679254 2854391 
0680020 285 2307 
0680787 2850224 
0681553 2848143 
0682321 | 2846063 
0683089 | 2843985 
0653857 | 2841908 
0684626 2839832 
o085395 | 2837757 
o6 8615 2835684 
06869350 2833013 
0687706 2831542 | 
0688478| 2829474 
0689 250 2827406 
0690022 | 2825 340 

60690795 28323275 
0691568 2821211 
0692342 2819149 
0693117 2817088 
0693891 2815029 | 
0694667 | 2812970 
0695443] 2810914 | 
0696219 2808858 
0696996 2806804 
06977744 2804751 
0698552 2802700 
0699330 2800650 
O/o Oο 279801 
0700888 27965531 
0701608 2794507 
0702449 | 2792402 | 
:OFOZ430. 1 7 
07040Ir | 2788377 
0704703 27 796356 
07055706. 278429 64 
0700359 2782258 
0707143 | 2780221 
0707927 2778185 

--..070871T | 2776152 
0709496 F 2774119 
0710282 2772087 
C711068 2770057 
0711855 2768028 
0712042] 27066000 

5713429 2763974 
0714217 2761949 

0715006 2759925 
0715795 | 2757993 
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32 Degrees. 


x2 0983 Orin Þ wa BD: 


of Sines. 

9. 7242097 9. 9284205 
7244118 9263415 
7246138 | 9232625 
72481561 9251634! 
7250174 9281043 
7252189 9250251 

7254204] 9279459 
7250217 9275666 
7258229] 927 5A 
7200240 | 92770 
7262249 . 
7264257 [ 9275490 
7206204 } 9274095 
7208209 | 9273699 

+. [219019 | 0 

7272275 9272306 
7274278 9271509 
7276278 9270711 

7278277 9269913 
7280275 9269114 
7282271 9268314 
7284267 926754 
7286260 9266714 
72882531 9265913 
7290244] 9265112 
7292234 | 9264310 

7294223 263507 
72962111 9262704 
72981497 | 9261901 
7300182 9261096 
7302165 9260292 
7304148] 9259487 
7306129 92358081 

7308199 9257875 
731 33 9257069 
7312064] 9256201 
73T4040F 9255454 
7310015 | 9254646] 
7317989 9253837 
7319961 9253028 

7321932 9252218 
7323902 9251408 
7325970) 9250597 | 
7327837 9349796| 

7329903 9248974 
7331708 9248161 
7333731 9247349 
7335993 | 9240335 
733705 T4 9245721 

7339614 9244907 
7341572 9244092 
7343529 9243277 
7345485 9242401 
7347440 9241044 | 
7349393 | . 9240027 
7351345 | 9240010 

* 7353290 9239191 

7355246 | 9238373 
7357195 9237554 

73579142 9236734 
73610881 9235914 


8125174 


18748261 


Tang. 
a | 
0 Na i 
9.795 7892 2042108 , 
7960703] 2039297 
7903513] 2036487 
7966322 2033678 
7969130 2039870 
7971938 | - 2028002 
7974745 2025255 
7977551 2022449 
7389356 2019044 
7933100 2016840 
7995994} 2014036 
7988767 | 2011233 
7991569 2008431 
799437 2005 C30 
7997170 2002830 
7999970 2000030 
8002769 1997231 
_ 8005567 | 1994433 
8008 365 Ig91635 
8011161 1988839 
| 3078957 1986043 
801675 1993246 
8579546 1980454 
8022340 1977660 
8025133} 1974867 
8027925 1972075 
8030716 1909264 
8023506 2966494 
8036296 1963704 
8035085 1960915 
8041873} 1959127 
8044601 | 1955339 
8047447 1952553 
8050233 1949767 
8053019] 1946981 
8055803 | 1944197 
_ 8038507 1941413 
8001370] 1938630 
2064152 1935848 
8066933 1933067 
8069714 1930286 
8072494 1927506 
8075273 1924727 
8078052 1921945 
8060829 1919171 
5083606 1916394 
8086383 1913617 
23089158 1910842 
8091933 1908067 
2094707 195293 
8097480 1902520 
813 1879747 
8103025 1896975 
8105796 1894204 
8108569 1891434 
8111336 1888664 
8114105 18385895 
8116873 1883127 
8119641 1880359 
8122408 1877592 


A Table of Artificial Sines, 
57 Degree 


F 


0764080 


Secants 
T0.0715.795 [10.275 7903 þ 
0716585 2755880 | 
0717375 662 
0718166 ty j 
07189574 2749026|4 
0719749} 274761114 
0720541} 274 7561. 
0721334 | 2743783 
0722127 ih ye 
O7 22921 | 2739700 
9723715 27377511 
0724570] 2735743) 
0725395 27337301 
0726101 2731731] 
0726897 2729770 
0727094} 2727724 
0726491 | 2725722} 
0729289 272377 
0730087} 2721723 
07308861 9271972; 
0731686 2717729 
0732486] 2715733 
0733286 2713740 
0734087 2711747 
0734688 2709756 
0735690] 2707766 
0730493] 2705777 
0737290] 2703789 
9738099 2701803 
07386904 i 2699018 
07397055 2697335 
0740513] 2695852 
0747319 Av 9387 I 
0742125 2691891 
074293 2659913 
0743739 2687936 
0744546 2685900 
0745354 268396; 
09746163 2682011 
i 0740972 "TY 20600} 
0747782 | 2678008 
0745592. 2670098 
0749403} 2074130 
0750214 2072103 
97 251026 2070197 
97518 39 2668232 
075265144 2600:09]1 
0753405 | 20643070 
07542794 260234011 
©755093 266038 
0753908} 20658420{1 
0756723 2050471 
0757539 | 2054515 
0758356 2063 25 60 
0759173] 2650607 
0759990 26480585 
© 0760809 | 2640704 
0761627 | 2644754 
0762446 | 20420 
0763266} 2640050 
2630913 


\ 


Degrees. 


Tangents, and Secants. 


51 


56 Degrees. 


Sine. Tang. Secant. NM 
: RENE 125 FEE ER 
\ 1261088 9. 9235914 | 9. 81251744 10 1874826 10.0764089 10. 2638972 60 
+ | | 076490; F 2030968 | 5 
1363032] 9235093 8127939 1872001 07 4907 369 59 
73649761 9234272 SI 39704 T809296 | 0765726 2635024 | 58 
7366915] 9233450] B133465] 1865532] 0766550] 2633082 | 57 
75688591 9232628 8136231 1863769 0707372] 2631141 | 56 
7370799] 9231805 81 38993 1861007] 0768195 | 2629201 [ 55 
1374737 | 9230082] 8141755 | 1858245 | 076gois | 2627263 | 54 
1374675] 9232158] Br44516] 1855484] 0769842 | 2625325 | 53 
73766111 92293344 8147277 1852723 0770566 2023389 52 
7378546] 9228509} B150036 | 1849964 | 0751491 | 2621454 | 51 
1380479 | 9227084 j 152795 | 2847205 6772316 -2619521 | 50 
1382412 922685 8 8155554 1844446 0773142 2017588 | 49 
1384343 45455 bf 8148311] 1841689 0773406 | 2615657] 48 
7386273] 9225205 8101068 1838932 0774795 2013727 [47 
738820 9224377] 8163824 | 1836176] 0775623] 2611799 | 46 
7399129 9223549 | 8166580 | 1833420 | 0776432 | 2609891 | a5 
73920551 9222721 6109335 1930605 077727 2007945 | 44 
7393980] 9221891 ; 8172089 1327917 0778109 | 2606020 | 43 
7395904 | 9221062 8174342 1925158] 0778938 2604090 | 42 
7397327 9220232] 8177595 1822405 0779708 2602173 [AK 
1399748] 9219401 8180347 18190531 750599 2600252140 
7401663] 9218570 8183098 | 18 t6902 0781430 2598332] 3 
7403587 9217738 8185 849 1314151 0782202 | 2596413 | 38 
7495505 | 9216906 8188599 1811401 0783994 | 2594495 37 
7407421] 9216073 8191348 | 1808652 0583927 |. 2592579136 
1499337 | 9215249] 0194096 1805904] . 0524560 | 25906633. 
741125 | 92144064 8196844 | 1803156 0785594 | 2588749 | 54 
7413164] 9213572 8199592 | 1800408 Þ 0786428 2580830 | 33 
7415075 | 9212737] 8202338 | 1797662 0787263] 2584925 | 32 
7416986] 9211902 920084 1794916 | 078%098 258301431 
7418898 9211066] 8207829 1792171 0788934 2581105 | 20 
7420803] 9210229] 8210574 | | 1789426 | 0769771 | 2579197 | 29 
1422710 9209393 8213317 178668 3]J 0790607 | 2577290 
7424010] 9206555 8216000 | 1783940 0791445 2575384 [ 27 
7426520] 9207717 } 8218803 1781197 0792283 2573480 | 26 
7428423] 9206878 8221545 1778455 0793122 2571577 2 
1430325 9200039 8224266 1775714 9793961 2569675 | 24 
7432226 9205 200 8227026 1772974 0794600 | 2507774 23 
7434126 9204360 | 8229766 1770234 0795040] 256587422 
7436024 9203519 8232505 1767495 0790491 | 256397621 
7437921 | 9202678 | 8235244 1704756] 0797322 | 2362079 20 
7439817 9201836 8237981 1762015 0798104 2560183 19 
7441712 - 9200994 | 8249719 1759281 ©. 079gcc6 2558288, 18 
7443600 9200151 8243455 1756545 07y9049 25502 294 | 17 
7445498] 91908 82401901 1753809 ooovoby2 | 2554502116. 
1447390 9198464] 8248920 | 1751074 | 0801536 | - 5 15 
7449250] 91970190] 82571660 | 1748340 |  ©50236T.| 2550720 | 14. 
1451169 | 9190775 of 8254394 | 1745606 . *.0603225 2743331 13 
714530506. 9195929 8257127. | 1742873] 0804071 | 2540944 1 1% 
1454943] 9195083] 8259860 | 3740146 OEC4YI7 2545057 | IT. 
7456828 9194237 8262592 1737408 0805763. 2543122110 
74587124 9193399 | 8205323 | 1734677 5 OECUOLC | 2541288 3 
7460595 9192542 826805 3 19 55 1731947 © CE07450 2539405 | 8 
1402477 9191694 8270783 1729217 | c8c53006 253752317 
7464358 9190845 | 82735131 172648 C8CYIsS | 2535642 ; 6 
7406237 9139996 | 8270241 17237591 810004 2533763 2 
7408175 9189146 8278969 1721031 o8108654 | 2531885 | 4 
7409992 | 9188296 | 8281690 | 1718304 o811704 | 23530008 3 
7471868 9187445 | 5 8284423 23 1715577 Ts 0912555 2528132 2 
7473743] 5186594] 8287101 1772851 0813400 2520257 52 
77% 07 9185742] 8289874 171014260l 0814258 | 2524383 © 
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34 Degrees, 


A Table of Artificial Sines, 


55 Degrees, 


Sine. Tang. decant. i 
— — — — — — names — 
1 2 9. 8289974 10. 1710126 lo 0814258 10.2 243830 
7477489] 9184890 8292599 1707491 0815110 252251191 
7479360] 9184037 | 8295323] 1704677 0815963] 252069 8! Þ 
7481230] 9183183 | 8298047] 1701953 08168171 2518775 1 
7483099] 9182329 8390769] 1699231[ 0817671 25109, 
7484907 | 9181475 8303492 1696508 O8IS5 25 2515023\ ci ; 
7480833] 9180620] 8306213] 1693787] 081938010 25131071535 
7488698] 9179764] 8308934} 1691066 0820236 | 2511302 51 - 
7490562 | 9176908 | 8311654 1688346 0821092 25054383 
7492425 91780571 8314374 1685626 0821949 2507575 | 0 
7494287 9177194 8317093 1682907 0822806 | 2393713 p Ke 
7496148] 9176336] B3rg8ir| 1650139 | 0823664 2505852 fu 
7498007 | 9175478] 8322529 1677471] 0824522 2501993 | M1: | 
7499866 9174019 5325246 | 1674754 0825381 25001 34 | 1M 1; 
7501723 91737066] 8327963 1672037 | 0820240 | 2432774 13 
7503579 9172900 $330679 i 1669321 ©0527I00 2496421 | 1M 15 
7595434] 9172040] 8333394 1666606 0827960 2494566156 
7507287 9771179 8336109 1663891] 8288 211% 24927413067 
7509140 9170317} 83388231 I661177| 0829683 2490300418 
7510991 9109455 83415 36 1658464} 0830545 2459009 9 
7512842] 9168593 8344240 1655751] o831407 | 248715820 
75146911 9167730] 8346961 1653039] 0332270] 2485309 
7510538] 9106866] 8349673 1659327 0833134] 24834 |:M:; 
7518386] 916602 8352384, 1647516 0833998] 24816563; 
7320231 9165137 835. 50944 8 0834863 2479709 | 0 24 
7523975] 9104272] 8357804 1642196] 0835728 24579251 51 
7523919] 9163400 83505130 1639487 08365941 24760381040 
7525761] 9102539] 8363221} 4636779] 0837461 2474239 27 
7527602] . 9161673] 8365929 1634071 08383271 2472390828 
7529442] 9160805 8308636] 1631364] 0839195] 2470558 0 
7531280 92599771 8371343 1028057] 08400592 2468720; 30 
75331181 9159009 8374049] 1625951 840931 2.466382 (20 31 
7534954] 9158200 8376755 1623245 0841900 2.465046 32 
7536790 91573301 8379460 16205401 0842670 2403203; 
75386244 9150460] 8382164 1617836] 0843549] 2461370 34 
7540457 91555699] 8384867] 167151334 03444711 245954335 
7542288 9154718 8387571] 1612429] (8452382 245771230 
2544119] 9153846] 8390273] 1009727 C4654] 2455881 11 3 
15459499} 9132974] 8392975 1607025 0847026 | 24540517 38 
1847777] 9152101} 8395676] 1604324] 0347899 245222 [39 
7549604] 9151228] 8398377 1501623 084877214 245039640 
7551431] 9150354] 8401077 1598923 0849046 2446569 110 41 
7553256} 9149479] $403776 I596224| 0850521 2440/44422 
73550601 91484 8406475 — 5938276 383313) 2444920 |" 4; 
7556902 9147729 8409174] 1595826 852271 2443098644 
7558724 5 9146852 841187 1558129 0853148 24412700 a5 
755844] 91459761 8414560 1585431} O40 4] 24394561 46 
750½ 364] 9145099] ST 7205 1582735 og54gor 2435656}! 47 
75641324 9144221} 841% ] 1580039, 0255779} 2435884 
7565999] 914334: | 8423057 1577343 o850658] 24341 | 4 
759;815] 9142464] 8425351} 757454) 03575360 24320 
746906304 944684 $428046 1571954 0358416] 2430370 FI 
7571444 91407044 9420739 1509261 08592961 2428506 $2 
7 '3256; | 9139025 8433432] 1506568] 8001761 2426744 $3 
7775063 9135343 8436125 1562875 08610571 - 2424932 54 
1737687281 91 38001 8438817 1561183 0807530 2423122 95 
7578687; 913779 8441508] 25534924 086481] 242131 
75504954 91302961 8444199 1555801, 0863704 } 2419505 
75523021 9135413] 844688 1553127 08645871 2417008 
7584108 | 9134530] 8449579] 1550421} 68647 2413992 
? 73559130 9133645} 8452265! 1547733 9866355 241497 
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Sines. 
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7387717 
75895 19 
7591321 
7593121 
7594920 


7596718 | 
7596515 


7600311 


7602106 


7603899 
7605692 


7607483 


7009274 
701x063 
7612851 


7614638 


7616424 
7618208 
7619992 
7021775 
7623556 


7625337 | 
7627116 


7628894 


7630671 
7632447 


7634222 


7635995 


7637769 


7639540 


7641311 
7043080 
7044849 
7646616 


7648382 
7650147 


7631911 
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7057197 
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7660715 


7662473 
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7665985 


7667739 
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7081735 
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9122099 
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9118528 
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8460332 
8403018 
8465705 
8468390 
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8583257 | 


85 86019 
8588680 


8591341 


8594002 


8596661 


8599321 
8601980 
8604638 
8607296 
8609954 
8612610 


8516637 


— 


— — — — — 


98452268 10. 1547732 


15 45044 


1542356 


1539668 
1536982 
1534295 


15 31610 


1528925 
15 26240 


| 


1523556 


1520873 

1518190 
15 15 508 
1512826 


14994 


149747 


1494009 


1491392 
1488715 
1486039 


1483363 
1480688 


1478013 


1475339 


1472665 


1469992 


1467320 


1464648 
1461977 
1459306 


1456635 
1453966 


1451296 
1448628 


1445959 
1443292 
1440624 


1437958 
1435292 
1432626 


142996 
1427296 


1424632 


1421969 
1419306 
14 (6643 


1413981 


1411320 


1408659 
1405998 
1403339 
1400679 


1398020 


1395362 


1390046 


1357399 


1510143 
1507464 
1504784 
1502104 


1392704 


53 


54 Degrees. 
Secant. M 
10. 0866355 10 2414087 | 60 
0867240 241228359 
nent 2410481 
0869011 240867 
0869898 1855 . 
0870785 | 24050% | 55 
0871972 | 2403282 54 
0872560 | 2401485 | 53 
0373449 | 2399689 | 52 
0574338 | 2397994 JT 
0875228 We 50 
0370118] 3394308 49 
087700) { 2392517 | 48 
0877901 2390726 | 47 
0378793 | 2388937 | 46 
0679085 | 2387149 | 45 
0890378 2305302 
0881472| 2383576 | 43 
0882366 2381792 42 
o883261[ 2380008 | 41 
0884156 2378225 | 40 
0885052 2370444 | 39. 
©0885949| 237466338 
08868485 2372884 | 37 
0887743] 2371106 | 36 
0888641 | 2369329 35 
889540 2307553] 34 
890439] 2365778] 33. 
0891339 2364004 | 32 
0892239] 236223131 
0893140} 2360460 | 30 
089404T | 2358689 29 
0594943| 2350920| 28 
0895845 | 2355151 |27 
0896749 2353384 | 26 
0897652 235161825 
08985560] 234985324 
0899461] 234808923 
0900366 | 2346320 | 22 
Oy0I272| 2344564 | 21 
Og902I79F 2342803 | 29 
0903085 | 2341043 19 
09903993] 2339285 [18 
_ £904901| 2337527 | I7 
o9g058I0{ 2335771 | 16 
9906719 233401515 
0907629 233226114 
09085390 233050813 
0909450] 232875612 
0910361 2317004 IT 
0911273] 2325254 10 
0912186] 2323506 99 
0913099 2321758 8 
0914012] 23200117 
0914927] 2318265 6 
0915841] 2316520 5 
90916757] 2314777 4 
0917673] 2351034 3 
0918589] 2311293 2 
O9 195] 2309552 I 
0920424! 2307813 © 
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36 Degrees. 


Tang. 


A Table of Artificial Sines, 


| 


53 Degrees, 


M Sine. 
019.7692187 9.90795 76 
1 7693925 | 9078658 
2| 7695662 | 9077740 
3 7697398 | 9070820 
4| 7699134 | 9075901 
5 7700868 | 9074980 
6 7792601| 9074059 | 
71 7704332] 9073130 
8 7706063 9072216 
gf 7707793 9071293 
10 7709322| 9070370 
111 7711249] 9069446 
124 7712976 90085 22 
13} 7714702 9007597 
141 7710426 | 9066671 
15 7718150 9065745 
161 7719872 9064819 
17 7721593 9063892 
181 7723314 9062964 
T9] 7725033 9062036 
201 7729751] 9061107 
21 7728468 | 9060177 
22 7730185 | 9059247 | 
23| 7731990] 9058317 
24 7733614] 9057386 
25 7735327 | 9050454 
26 7737039] 9055522 
27 7738749] 9054589 | 
28} 77409459] 9053656 
29 7742168 9052722 
30 77438760 9051787 
21} 7745583] 9050882 
32] 7747288 9049916 
33] 7748993] 9048980 
34 | 7759697 | 90480943 | 
35 | 7752399 | 9047106 
36] 7734T0r 9046768 
37 775560T | 9045230 
381 7757501 9044291 
391 7759199 90433751 
go | 7700897 | 9042411 
41 7702593} 9041470 
42 7794259 | 9040529 
43 7705983 | 9039587 | 
44 7797070 | 9038644 | 
45 7769309 90377 
46] 7777960 936757 
47 777750] 9035813 
48] 7774439 9034868 
49 | 7770120 9033923 
col 7777815 | 9032977 | 
tx} 7779501} 9032031 | 
35 7781136 9031084 
53 2782670 | 9030136 
af 7734553] 9029185 
<c 7790235 9029239 | 
56 7787910 9027289 
5 7789596 9026339 | 
58 7791275 9025309 
59 | 7793953 9024438 
bo 7794050}. 
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0933329 2263574 
0934255 | 2281850 
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0950084 2252712 
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0958530 | 2237407 
0059471] 2235711 
0900413] 2234017 
0961350 2232524 

0962299 | 22300031 
0963243] 22289430 
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0965132] 2225561 
0900077 | 2223672, 
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Tangents, and Secants. | 55 


Degrees. 
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52 Degrees. 
Tang. 'M 
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tan l 


| M Sine. Secant. 
14 ee Woaanes ee — 3 
. o 9g. 7794939 4 9: 9023486 | 9, 8771144 | 10. 1228856 10,0970514 ; 1 60 
̃ 1 7795306 9022534 | 8773772 1226226 0977466 2203694| 59 
) 2 71797981] gozrg8r| 8770400 1223600 0978419] 2202019 | 58 
$ 3 7799655 9020028 8779027 1220973] 0979372] 2200345 
7 4 71801328] 9019674 87816544 1218346] 0960326} 2198672 
6 5; 7803000 9018719 8784231 1215719] 981281 2197 
5 6i 7804671 9017764] 8780907 } 1213093] 0982236 2195329 
4 17 178006341 9016808] 8789533] 1210467 0983192] 2193059 
3 8 7805010 9015852 8792158 1207842 0984148] 2191990 
2 9 7809677 9014895 | 8794762 1205218 0985105 2190323 
1 7811344 9013938] 0797497] 1202593] 0986062] 2188656 
59 ' 7813010 9012980 $300031} 1199909 0967029 2186990 
49 7514675] 9012021 8802054 1197340 0987979] 2165325 
48 17816339] 9011002 8805277 1194723 0983938] 2183661 
47 7818002] 9010102 8807900 1192100 0989898 2181998 
46 7819664] 900942 8310522 | 1159478] 90858 2180336 
a5 7821324] 9008181 8813144 1180856 059 181)][ 2178676 
44 7822984] 9007219 8815705 1184235 09927611 2177010 
43 18246431 9006257] 8815350 1181014} 0993743] 2175357 
42 7826301 9005294 8821007 1178993 0994706 2173699 
41 7827958 9004331 88230271 1170373] 009956691 2172042 
40 7829614 9003367 $8202.40 117375414 o996633] 2170386 
39 7831268] 900⁰ 832886640 ⁵ 1171134 0997597“ 2168732 
38 7832922 9091435 88314844 1168510 0998562 2167078 
37 78345751 9000472] 8834103 1165397] 0999528] 2105425 
36 7836227 89995061 8630721 1103279] 1000494] 2163773 
5 7837878] 89985371 8839338] xx606621 1001461] 2102122 
34 7839528] 8997572 884195 | 1158044 To 1002428 | 2160472. 
33 78411771 8996604 884457214 1155420] 1003396 2158823 
32 7842824 8995636 8847189 1I5 2511 1004304 2157170 
31 7844471 8994667} 88498095 | 1150195] 1005333} 2155529 
Jo 7846117 8993697 852422 1147580] 10006303] 2153883 
29 18477624 8992727 8855035 11465 1007271[[ 2152238 
20 7849400 | 8991759 865 7650 | 1142350 10032444 2150594 
5 7851049 | 8990784 | 8860204 1139730 100920 5 2148951 
99 78526911 69895812 | 8862878 1137122 1010185 2147309 
25 7854332 8988840 8605492 1134500 1011100 2145608 24 
8 78559721 8987857 8600105 1131895 1012133]4 2144028 
23 3] 7857611 $986893 | 8870736 112% 1013107] 2142359 
he | eee 8385919 | 8873330 e 1014081] 214071 
oy 7860886 $984944 | 8537942 1124952] TL 2139114 
Un 7862522 87899768 878554 1121440] 1046332 2137478 | 
19 7864157 89829972 8581105 1116835 1015083 2135843 
18 786579 1 8982015 | 8843775 | 11462254 xcI798 | 2134209 
17 7867424 89871038 2285386 1 1115013 101509 [ 221325 7 
16 7869056 898 8388996 111100 % 1019940] 230944 
1 1787687] 897% 82 8897005 1108395] 1040918] 2129313 l. 
1 7872317] 8978103 8894214 1105780 f. 1021897 2127063 
43 7873936 3977723 3896823] 08553 1022677] 2126054 
1 7875574 8976143 | 88994321, % 1023857] 2124426 
15 76772021 8975162 3902420 189790 1044033] 2122796 
0. 78788281 8974181] 6904647 1095353] 1025619 2121172 
3 7880453 8973799] 89077 109274 T0268] 2798478 
7882077 8972216 8909801 1090137 1027704 2117923 | 
| 78837011 89712334 9912468] 1089752 1020707 2110299 
18853231 8970249 | 8915974 | 1084926]  102975L|- 214077 
D 2113056 
7888565 8768280 8920285 1079715 10571720 21171435 
7890184] 8967294 8922890 1077110 103 2706 2109876 
7891802 8966503 8925494 | 1074590 | ESI 2108198 
7893420 1 89650321 8928098] 107777 | 1034979} 21080 
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56 A Table of Artificial Sines, 

38 Degrees. 51 Degrees. 
M Sine. Tang. Secant. NM 
010.7893420 | 9. 83653219. 8928098 10. 1877907 10. 1034679 10 210065780 60 
1 78950356 | 8964334] 8930702 | 1069298 1035666} 2104004 
2 7896652] 8963346] 8933300 1066694 | 1036654 210334855 
31 7898266 8902358] 8935909 | 1064091 1037642] 22100173407 
41 7899880 | 8961369 993811 1061489 1038631 2100180 66 
51 7901493] 8960379] 8941114] 1058886 10396211 2098507! 55 
61 7903104 | 3959389] 8943715 1056285 1040611 20963896 5 
7 7904715 | 8958398} 8946317: 1053683 1041602 2095285 4 
81 7906325 89574 8948918 1051082 1042594] 2093675 51 
91 7907933 | 8956414] 8951519 1048481 1043586 2092067 6 
TO | 7909541 8955422| 8954119 1045881 1044578 20904 5% 0 
x1} 7911148] 8954429] 8956719 1043281 1045571 2088852 3 
12] 7912754] 8953435 8959319) 1040681 10465656 2087246 40 
13} 7914359 8952440 8901918 1038082 1047560 2085041 47 
14 79159631 8951445 3964517 1035483 1048355] 2084037 46 
154 7917566 8950450] 8907116 1032884 IO49550} 2082434 45 
161 7919168 | 8949453 8909714 1030286 1050547] 20380332 44 
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1299530 173229) 5.51 
I 300074 173090 *50 
I301818 1729507 | 9 
1302963 172811348 
1304109 1726721 47 
1305250 172532) 40 
1305403] 1723937 45 
1397551 1722547 | 44 
1308099 172115743 
1309548 | 2719/0 | 42 
1310998 1718361 21 
1312149 17160 4 « 40 
1313300 1718707 | 59 
1314452 1714222 38 
1315604 17128373 
1316758 171145350 
1317912 1710070 | 35 
I 319060 I 705668 8 34 
1320221 1707390 33 
1321377 | 170592531 
13225344 1794540 j 31 
1323691] 1703167 | 30 
1324849 170178829 
132000 8[ 1700411 28 
1327167 1769903427 
132534” 16976358 20 
1329488 169628323 
330649 1694909 | 24 
1331811 1093530 123 
13329744 . 1692163 |22 
1334137 16y07yEþ LI 
1335301 I669420 20 
1336466 1688050119 
1337631“ 1680080 jd 
1338797] 168531217 
13595764 1053944 #10 
1341132 - 1632577 115 
132300 168121114 
13432690] 1679845 113 
1344038 1675481 412 
1345 808 1677117 JI 
1346970] 1675754 10 
1348151 2674331, ) 
I349323 1673939 
I 350496 172800 
1351669 1670329 ; 6 
1352844 1605950 5 
I3534G:9 1067592] %$ 
1354194 | 1666234 3 
1356371 1664676 5. 2 
1357548 1663522 
1662107 9 


bY — — 


10 
13 
3 
4 
5 
6 
3 

8 
FS; 


— 
— — 0 


: 


Ln 
—_ 


Tangents, and Secants. 


43 Degrees. 
$5! Sine. Tang 
17 NN ne - 
E O 9.8337833 95941275 Bo 0690559 10 03224; i 
1438339188] 8640006 9699091 0390 239, 
F 2] 8340541] 8638917 960106244 0293 537% 
3 341394] 8637737 | 9704157] 029584; 
41 8343246 9639557 97060869 | 0293311 
| 51 8344597] 8635376 97092211 024977; 
6 3345948] 8634194 | 9711754] 0288240 
| 7] $347297] 86330 11[ 9714256] 028571; | 
8] 9348646] 8631828 9716818] o283182 
| 9] 8343994] 8630944 | 9719359] o280650 
10 83513415 8629460 9721882] 0278118| 
8352688] 8628274 9724413 0275587 
3354933] 8527088 | 9720945 | 0273055 
3] 8355378] 8625902 9729477] 0270523 
14} $3507221. 8624714 9732998 0267992 
J 8358060] 8623526] 9734539] 0265461 
10 8339408 8622333 9737071 0262929 
6305750] 8621143 9739092 0260398 
18 8362091 8613958 | 97421334 0257867 
19 | 8363431] 8513767} 97446644 o255336 
20 | 8304771] 8617576 9747195 0252805 
al | 8365199] 8616333 9749720 0250274 
6307447] 8615190 97522571 0247743| 
23] 8368784] 8613997 | 9754787 0245213 
24] 8370121] 8612803] 9737318] 0242682 
25 | 837144561 8611603 9759849] 0240151 
260 8372791] 8610412 9702379 0237621 
27] S374 25 8609215 | 9704903} 02350y1 
9375458}. 8608018 97074491 0232560 
29 376799) 8606821] 97609470} 230030 
Rt] 8605622 977250 0227500 
31 65379453) 38604423 9775030] 0224970 
32 83 3807834 0003223 9777500| 0222440 
33 9302 112 8602022 9780090} 0219910 
34}. 8383441 38600821 97825 20 0217330 
35 83847609. 859z6i9 | 9785149 O214851 
30. 838: O91 8598416 9787579 0212321 
oj 5387422 8597213] 9790209; 02899791 
3 85747 859009 9792735} 8787704 
37 5934009 8574304 9795208 020473 
3391396, 8593599] 97. 71971 0292203 
41 8392719. 85942393 9609326 | 01990 74 
4 8374041 $591140 , 9802856 0197144 
43 6395303 8557078 9503365 194015 
4 8356684. 8588770 9887/14 0192086 
45 | 6320 3587561 |” - 9812443! . OI89557 
4 8399323 8586351“ 98124 72 0187023 
47 6490642 8595 441 9815501 0164499 
46 84013950 8583)29 95180301 1381970 
49 5403270 85827168 9820559 0179441 
501. 8494593]. $5 50 9823237; 170913 
1 Sao 85862921 5523676 0174354 
52 8407223 1 988145 0171856 
S3 8408537 85 77803 9530073; 0109327 
54 840d So 8576048 983202 | 0160798 | 
841162 574432 95397300 0164270 
59 8412474 8574215 7338299 0161741 
J 8413785] 8572998 46497 87 o 59213 
68 | 841 5c 5 857175 984335 0150005 | 
59. 8410404} 8570561 9345844, 0174156 
0 841771 3 8569341 9845372 0131628 


61 


46 Degrees. 


De cant. M 


1363403 
1303443 
1364624 


136579806 
1366989 
1368172 


1369356 
1370540 
1371726 
1372912 
1374098 
1375 280 
1376474 


1377662 
1378852 


1380042 


13281233 


1382424 
1383017 


1384810 


1386003 


1387197 
1388392 


1389588 
1390785 


1391782 
15731790 
1374378 


1395577 


390777 


1397978 


13501790 


1400381 


1401584 


1402787 


1403991 
14056196 
1406401 


1407607 


1408814 


1410022 
1411230 


1412439 


1413649 
1414859 


1410071 


1417282 
1418495 
1419708 


1420922 
1422137 
1423362 


1424568 


1425785 


1427002 
1428221 


1429429 
1430659! 


10. 135 37235 10. 1662167 60 
3 
1301083 


1660312 | 59 


1659459 [58 
1658106157 


165675456 


1655403 | 55 
1654052 | 54 


1652703 | 53. 
165135452 
1050006 FT - 


1645659 i 50 


164731249 


1645967 | 48 


1644622 | 47 


1043278 | 46 


1641934 45 


1940592 | 44 
1039250 4 43 
16037909 | 43 
I630509 [41 


1635229 | 40 
163389139 


1632553 38 
163121637 


1629879 36 
1628544 35 


1627209 | 34 


1623210 | 3k 
1621878 | 30 
1620547 | 29 
I619217 | 28 
1617888 27 


161655926 


1615 231 25 
167390424 
1612578123 
| 161125322 
160992821 
1608604 | 29 


1607281119 


1605959 13 
1604637117 


160331616 


1601990 15 


1600677 | 14 
159935813 


159804112 
159672411 
159540 
1594092 
1592777 
15971403 


4 


'@ =. 6 + e © 


* 


1625575 | 33 | 
1624542 32 


mn Es IB 


8494950 


62 A Table of Artificial Sines, &-c. 
44 Degrees. 4 5 Degrees, 
M Sin Tang. Secant. N 
— — — 3 — 
019. 84177139. 8569341 9. 9848372 190177028 10. 1430659 10.15 8225700 
1] 8419021] 8568121] 9850900 0149100 1431879 15 609 59 
2 8420328 8566900] 9853428 0146572 1433100 15 790% 5} 
3] 8421634] 8565678] 9855956] 0144044 | 143322] 157% 306 55 
4] 8422939 8564455 | 98538484 | OI4r516 | 1435545 | T5771 50 
5 8424244 8563232 | 9861012 0138988 1436768 157570 ” 
6 8425548 | 8562008 | 9863540 0136460 | 1437992 1574352 54 
54 8426851] 8560784 | g866065 | 0133932 I439216 15 73149 -53 
8 8428154} 8559558 | 9865596] OI31404 | 1440442] 2571840 5: 
9 8429456 | 8558332 | 9871123 0128877 | 1441668 T5 70544 1 
10 8430757 8557100 | 9873051 0120349 1442894 1569243 50 
11 8432057 8555878 | 9876179 01238211 1444122 1567943 4 
124 8433356 8554050 | 9878706] 121294 1445350 I500044 4 
13 8434655 | 8553421 | 9881234] O118706 | 1446579 | 1505345 
14| 8435953 | 8552192 9883761] 116239] 1447808 | 1504047 
15 8437250 8550901] 9886289 0113711 144039 1562750 
16 8438547 | 8549730 9888810 OIIINS4 1450270 13561453 
17 8439842 8548499] 98913444 o108656 | 1451501 ig60ic8 
18] 8441137 8547200] 9893871 oIO6I29 | 1452734] 1558863 
19 8442432 | 8546033 9896399] onozbor | 1453967 | 1557568 atÞ 
20| 8443725 | 8544799 | 9898920] onolo7a4 | 145520I| 1550275 4 
21] 8445018] 8543504 | 9901453] 0098547 | 1456436] 1554y021 5 
22 8446310 8542329 99039811 oogboilg { 1457071 I5530y0 | 38 
23} 8447601] 8541093 | 9906508 0093492 | 1458907 155234) | 27 
241 8448891 | 8539550 9909035] ooyoybs | 1460144] I5511y | b 
25 8450181 85386191 9911562 0088438 | 1461381] 154581935 
261 8451470] 8537361 9914089 085911] 1462619} 1548530 | 34 
271 8452758 | 8536142 | 99166016} 0083384 | 1463858} 1547242 | 33 
28 $B454045 | 8554902 | 9919143] 0880857] 1465098 |  I545955 | 31 
291 8455332 | 8533002| 9921670 0078330 | 1466338] 1544008 | 1 
30 8456618] 8532421 | 9924197 | 0075803] 1467579] 7543382 | 0 
311 8457993] 8531179 9926724 007327 1468821] 1542097 | 
32 8459188 8529936 9929251] 0070749 1470064] 1540812 | 2 
23] 8450471 8528093 | 9931778 0008222 | 1471307 I539529 | 2] 
34] 8461754] 8527449 | 9934305 | ocbs6gs | 1472551 | 1538246 | 20 
35 8463036] 8520204 | 9936832| oo63198 | 1473796] 1536904 |2; 
36 5464318 | 8524959 $939359 O0O060C641 1475041 I 535002 | 24 
37] 8465599 | $8523713.| 9941600 cog58I14 | 1476287 153-401 |2 
38] 8466879 | 8522456 9944413] 0055587 | 1477534} 15331242 
59 8468158 8521218 | 9946940] oogzobo | 1478782 15318422 
zo| 8469436] 8519970} 9949466] o050534 | 14809390] 1530564 2 
41 8470714] 851672 99571993 048007 1481279] 15286 
42 8471991] 8517471 | 9954520 0045480 1482529 1526009 jt 
43 8473267 | &516220 | 9957047 | 0042953 1483780 | 1520733 
44| 8474543 | 8514969 | 9959573] 0040427 | I485031 | 1525457 
458475817 | 8513717 { 9962100 | coz7goo 1486283] 15241531 
46 3477091 | 8512465 | 9964627 | 0035373] 1487535 1522999 |14 
47 8476305 8511211 9967154 0032846 14887891 1521035 [13 
48 8479637 | 85099957 9969680 oogo320 1493] 1520303513 
49] 8480909 | 8508702 9972207 0027793} 1491298] 1519091 I! 
col 84832180 | 8507446 9974734 0025266 1492554f 15 17920 |10 
51 8483450 8506190 99772060 0022740 | 1493810 x5 16550 | J 
52 8484720 8504933 9979767 | O020213 1495067 1515289 0 
73 8485989 8503675 9982314 0017686 1496325 15 1401I 7 
34 8487257 8502417 9984840 015 160 1497583 15127436 
55 | 8488524 } 650LL57 | 9987367 | , 0012633 j 1498843 1511479 » 
56 8459791 | 8499897 | 998995 ©010107 | 1500103] 1579299! 1 
57 8491057 8498637 9992420 0007580, 1501363 [508943 : 
58] 8492322 | 6497375 | 9994947 | 0005053; 1502625 1507070. © 
50 8493586 8496113 9997473 cooga7, 1503887 | 2506414 | 
601 1 8494850 | CCE0000 | Gcgooolo þ I505150 1505150 


NN 
'S, 


1 

— 

wow 
2 


091 1 


820 | 10 


ALS, 
538 
5 2.60 | 
1011. 
2743 
1470. 
52090 
8 
09449 
— 422 
7070 
0414. 
$159. 
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NATURAL St NES. 
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A Table of Natural Sines. 


999 


a1 
O 0.000 10900.000 174.524 
| 12909 9999 996. 177 432 
| 21. £818: 998 | 130 341 | 
| 3 8 727 | 990 | 183 249 
| 4 11 636 993 1158 
| 51 14544 989 | 189 056 
| 6] 17453 984191 974 
t 7] 20362 979 194885 
| 8 23 271 9731197791 
9 26180 966 | 200 099. 
10 29 089 958 203 003 
111 31998 949 | 206519 
124 34906 939 | 209 424 
13 37 815 928 | 212 332 
144 40 724 917 | 215 24T | 
151 43 633 905 | 218 149 
161 46 542 892 | 221 057 
17 agar] 878 | 223965 
18] 52300 863 226873 
191 55 268 847 229781 
201 58177 831 232690 
211 61086 813 235 598 
224 63995 795 | 238 509 
23] 66 904 7760241 414 
244 69 8134 756244322 
25 72721 736 247 230 
26] 75620 713 | 250 138 
27) 78539]. 691 253046 
280 81448 668 2579544 
291 84357 644 258 8621 
30] 87 265 619 | 261 769. 
31] 90174 593 | 204677 
32] 93083] 566 | 267 585 
33] 95992 5392704934 
344 98 900 511 273 401 
351 Io 8099 482 2763075 
36] 104718] 452 | 279 210 
37| 107 627 421 282124 
38] 110 535 389 285 032 
39| 113 444 357 | 267 940 
40| 116 353. 323 | 299 947 
41 119 261 289 | 293 755 
42| 122 170 254 | 296 662 
43\| 125 079 218299 570 
44 127987 181 302 4784 
45 | 130 896 143 395 385] 
46| 133 895” 104 308 2934 
47 136713 065 311 2004 
48139 622 5025 314 108 
49 142 530 9998 984 317 015 
50 145 439 8 942 | 319 922 
| 51 148 346 8 899 | 322 830 
1 52 151256 8855325 737 
: 531 154165 8811328 644 
54| 157073 8 766 | 331 552 
Z 55 | 159 982 8 720 | 334 459 
« 56 162 890 8 673 337 366 
| 571 165 799 8 625 | 349 273 
58] 168 707 8577 | 343 181 
\ 591 171 616 8 527 346 088 
| 60] 174 524 8 4171 345 995 


98426 
8374 
8321 
98 267 


N 8213 


8157 
8 101 


8 044 
7. 980 


| 
8477 


o Deg. 89 Deg. 1 Deg. 8? Deg. 2 Deg. 87 Deg. 


3 Deg. 80 Peg. 


345.995 
351 902 
354 809 
357 716 
360 623 
363530 
366 437 | 
309 344 
372 251 
375 158 
378 065 
380 971 
383 878 
386 785 
389 692 
392 598 
395 505 
398411 
401 318 

404 224 
407131 

410 037 

412944 
415 850 | 
418 757 

421 063 

424 509. 
427 475 
430 382 | 


1 433 288 


430 194 
439100 


442 06 


444912 
447 818 
450 724 


453630 |. 


456536 
459 442 
402 347 


465 2534 
1468 159 


471 005 


473970 
470876 


479781 


482687 


465 592. 


488 498 


491403 | 
494 308 | 


497 214 
500119 
503 024 
505 929 
508 835 
511740 


9993.08 


514645 


517 550 
520455 


1523 560 


| 


93 495 


92 651 


92 290 


91 106 


90 734 


93 886 


93 704 
93 000 


93 390 
93 284 
93 177 
93 869 
92 960 


92 740 
92 629 
92 517 
92 404 


92 176 
92 060 
91 944 
91 827 
91 709 
91590 
91470 
91350 
91 228 


90 983 
90 859 


5 26 264 
$29 105 
532 074 
$34 979 
£57 903 
540 766 
543 693 
540 597 
$49 Sog 
552 406 
SSS 311 
558 21- 
561119 
564024 
566 926 
569 832 1 
$72 730 | 
575 640 
578 544] 
581448 
584 352 
587 25 
590 160 
593 004 
595 967 
598 871 
601 775 
604 678 | 
607 552 
610 485 
613 389 
616 292. 
619 1:0 
622099 
625 02 
627 yOS 


633 7114 
636 614 


6595177 


1654031 


642420 
045 323} 
648 2261 
651129 


656934 
659 836 
662739 
665 641 | 
608 544 
071 440 | 
| 674 349. 
07.7 251 
080 153 
683 5 
655957 
688 859 
691 761 
| 694 663 


— . 


$23. 390; 7 


630 80s | 


77437 


70 240 
"760351 


697 565 


5 


| 


77 049] 
76 843 
70645 
50 445 


119 


— — St 
e / 


— —— 


— 


— 


10 


room cg Set ao} cc Maw . 8 


f A Table of Natural Sines. 
& | 1 4 Deg. 85 Deg. 5 Deg. 24 Deg. 6 Deg. 83 Deg. 


TS Wwllwes 8 — 

15 W © 697-565 | 9975 647 | 877 557 4 9901-947 1045-285 9945-219 
" WF 11700467] 75437 $74 455 | 61693] 1048178 44974 
703 368] 75233 877 353] 611438 1051070, 44609 
(% W 5706270 75 028 880 251 61183 | 1053963i 44303 
24 MW 4709 1711 74 822 883 148 60 926 | 1056 855 43 996 
0 5 712073] 74615 286046 | 60669 | 1059 748 43 688 


:» WM ©1744 974 74 408 | 888 943] 60 411102641 43379 
9 177876 74799 $91 840] 60 152 1065 533] 43070 


5 3720777] 73999 894 738 | 59 892 1008 425 42760 
-.1 M 9723 678 73780 | 897 635 | 596311071318 42.448 
©, Woo | 726550 73569 | 900532] 539 370 | 1074 210 42136 
31729 481 | 73357 | 905 429 59 107 |1077 102 41923 
732382] 73745 906326 58 244 | 1079994} 41510 
01 W031 735 283 72931 | 9809223 58 5b | 1082 885 41195 
; 017 4738 184 | 72777 | 973009 58 315 | 1085 777, 40550 
3% es 72.502. 1. 975 00 58 049 1088 69 40563 
% 749% 72286 9179138 57 783 rohr S 40240 
3448 7746 887 | 72069] 92809 $7 315 | 1094452] 39 928 
320 749 787 | 77557 | 923 7064 57 247 | 1097 343 39 619 
% W191 752688 71633 926 602i 56978 | 1100234; 39 290 
2412 1 %755589 71418 939999 5 708 1103 1260 38909 
274 768 489] 71193 933995 506 4371106013] 38648 
12570 32 761 390 70 972 935 291 56 165 [1108 908 38 320 
2 %% 7 2 | 79750 | 938187} 55 B93 | 111 799 38 003 


22% 4769 | 79525 | 941 983] 55 620 |1114 689} 37079 
2 o:1 M5 [770095 } 79304 | 943979 5s 345 [1117580] 37355 

26772 991 | 70080 946875} 55 070|112047T} 37029 
775 891 1 69854 | 949771 | 54795 | L123 3614 36703 
81 625 40778 791 69 628 | 952 666 54 518 | 1126252} 36375 


811 %%784 59% | 69173] 958458} 53 962 | 1132032 35719 
80 991 5" [787 497 | 05.945 961 353] 53 083 | 1134 922] 35399 


95,0 302] 68735 | 964248] 53 403 |1137 512] 35058 
80 651 33793290 68 485 967144] 33 122 1140 702 34727 
80 % Wi? 296199 | 68254 | 970039} 32.840, 1143592 34395 
90 267 | {W551 799099 | 68022 | 972934 | 52557 1146482 34002 
8008 % 801989] 67 789 | 975929 | 52274 [1149 373 33 738 
79 90 488 67555 | 978724] 51990 125201 33393 


[38 80) 788 | 67 321 981619] 51 705 1155 IST 3357 


79 7.10 


79 £30 39 810687 67 085 984514] 51419. 1158 040 | 32721 
79 343 40 912 587 66849 987 408 51132 1100929 32384 
79150 | 41 816486 66 612 990 303} 5 844 1103 818 32045 
75 90 819 3851 C637 993197 | 50855 1166 707 31 7c“ 
18 579 th (622 284 | 66 135 990092 50 266 116y 59 31 367 
73 569 25 183 65 895 | 998989 | 49 976 1172 4% 31026 
56% 328 082 | 65 655 | 1001 857 | 49 685 1175 374 30085 


78 2070 4b 830981 | 65 4141004775 49393. 1178 263 30 342 
78 0150 4 833 8801 65 172 | 1007 669 49101 1181161 | 29999 
77 82101 48 836 778 | 64929 1010 563 45 807 1184 040 29 055 
77 627 839 677 | 64 685 | 1013457 | 48513 1186 928 29319 


77453 
772% 4574] 64195 1019 245 | 47921 119704 38 018 
77 0 648373} 63948 | 1022 138| 47 625 |1195 593 28271 
70 843 3 851271 63 7011025 O32 47327 | 1196 481 27922 


i 


7b 645} 34 854169 | 63453 | 1027 925 | 47028 | 1201398 | 27573 


56 445 J 857067 63 204 1030 819 46 729 | 1204 256 27224 
ez 966 6 22712 6428 Py 6872 
70245 H 99 2954 | 1033 7172 46428 1207144 2575 
1 1 802 864 - 62 704 | 1036 605 46 12) {1210037 ] 20.521 


75 843 56 855 762 | 62452 1039 499 | 45 825 1212919 26 109. 
75 641 i 868 660 62 200 1042 392 | 45 523 \1215 800 - 25 810 
| | ? 6/1557] 61947 1045 285 


45 249 1212093 
G 


781 69x | 69 401] 955562} $4240 | 1129 142 36047 


0 842576 | 04440 j 1016351 48 217 | 1189 $16 | 28965 


7 Deg. $2 Deg. N 


1221581 
1224468 
1227355 

1230241 

1233128 
12587 
1238 901 
1241788 
1244674 


1250 446 
1253 332 
1250218 
1259 104 
1261 990, 
1264 875 
1267761 
1270 646 
1273531 
1276416 
1279 302 
1282 180+ 


1267 956; 
1290 841 
1293 725 
1296 009 
1299 494 
1302378 

1305 262 

1308 146 
1311 00 


1313913 


1316 797 a 
1319681 
1322 564 
1325 447 
1328 330 
1331213 
1334096 
1330479 
1339 862 
1342744 
1345 627 
1348 509 
1351392 
133542741 
1357156 
1360038 | 
1392919 
1365 80 
1368 683 
1 564 1 


1374 45 

37747 
1480 208 
1383089 


1385970 


1388 860 


25 62113917311 


1247 560 


1285071 


65 


1218.693 9325-402 60 


25 107 [92 
2.4 751 oo 
24 394 | 
24 037 56 
23 679 [5 
23 319 54 
22959 193 
22 599 |5* 
22 237 |5E 
21 874 38 
2151149 
21147 43 
20 782 47 
20 416 46 
20 O49 45 
19 682 4 
19 314 43 
28 944 4% 
18574 4% 
18 204 40 
17 $32 32 
17 459 38 
17086 [37 
16712 36 
16 337 33 
15961 34 
I5 584 33 
15 206 | 3% 
14828 31 
14449 35 
14069 29 
13688 [2 
13 306 27 
12923 25 
12540 25 
12155 ** 
11770 23 
11384 22 
10 997 
10 610 280 
19 221 19 
09 832 18 
09 44% T7 
o O05˙1 10 
08 659 S 
08 266 14. 
07 873 4 
87 478 3% 
07 083 1 
06 687 
00.290 
05 893 
©5 494 
05 993 | © 
04 293 | 4 
on Sgt 4 
03 489 
03 085 


A Table of Natural Sines. 


ro Deg. 79 Deg. 11 Deg. 78 Neg 


Mig Deg. 81 Deg. 9 Deg. 8 Deg. 
1 
* {1391-737 9902.68 1594-345 9876.883 
> 47394 612 | 9992 275 1507 218 9379 420 
= $1397 492 | 9991 869 1570031 9875 97- 
341400372 | 9991 462 1572903 9875 514 
4 | IjO3 252 9909T OFF ' F 75 057 
511405 132990 646 8 708 985 4598 
6 1409012 9900 237 13 81 581 98741 38 
31 14118925899 826 1554.453878 678 5 
11414772 9999415 | | 1557 325 { 987; 3 216 
241417 651 v899 003 1590 197 95 7275 
1041420 531 | 9898 590 1593 069 987 2291 
11 þ 1423 419 {9898 177 | 1595 949 | 9871 827 
12 1426 289 9897 702 , 1598 812 9871 363. 
13 11429 168 j 9897 347 | 1601 683 9870 897 
T4 | 1432 047 9596 9311604 $55 | 0870431 
I: 1434 920 „ 1607 426 { 9809 964 
16 1437 805 | 9596 090 | 1610 297 9809 490 
17 } 1440 684 9995 67 7 1613 167 1 9809 027 
18 1443 502 [9395 258 1610 038 9808 557 
39 440 440 19594 838 1618 9099868 087 
20 1449 319 {95344161 1621 779 | 9857 615 
21 | 1452197 {9393994 | 1624 650 | 9867 I43 
* } £455 0075 955357 1627 5209866 670 
23 1457 955 | 9893 148 1930 399 | 9806 196 
24+ 40 830 5 9892 723 1 1633 2600 | 9865 722 
25] 1463 708 {9892-298 1636 129 | 9865 246 
26 14065385 90515701638 9864770 
271469 463 | 9891 445 { 1641 808 | 9864 293 
28 1472 340 9891017 | 1644 7389203 815 
nene 1647 607 | 9863 330 
30 1478094 5890 159 1650 476 9862 850 
311480971 9889 7281653 3459862375 
3241483 848 9589297 1656 214 9801 894 
3311486724 9888 865 1659 0829861 412 
34 1489 C01 75 388 232 1601 951 9860929 
55 £492 477 9857 998 g 1604 819 | 9800 445 
30 } 2455 353 9887 564 | 1667 687 | 9859900 
7 145320 9887 12 8 165 586195 59475 
38 1501 186 985 6 692 1673 423 9858988 
39 4 150396 5888 255 | £670 291 9888801 
40 1506 $57 9385 8 817 | 167 5 80 97813 
4 1509 733 9885 378 1685 026 N 
22 15 12608 935 939 i 1684 5975 9957 99. 
43 | 1515 484 | 9864 8 78 16877 76 95 ILL 544 
444518 9584057 169 628 9856053, 
4.5 4 1521234 9883 015 | 1093 495 0685 $ET 
40 1524109 93 172 1696 2 362 9858 
47 | 1520 954 DEED 7:8; 1699 228 9854 574 
40 15 29 86 9582 284 1702055 9854079 
49 1532733 881 6331704 GOL 9853303 
50 {1555607 jg9845 392 | 1507 828 | 9253087 
511538 482 TRIS 29:5 1710694882 9 
521541356 0880 437 171356098529 
55 1 1544230 4 9680 048 | 1716 425 [9851593 
5411547 104 0579 592 | 1719 291 3 
5 1540978 9879 146 | 1722 150 9630 
$6 15 52851 9858677 1725 022 . 8 
57 [8 7259878 245 | 1927 687 | 9849589 
«$8 | 1558 5931 9877 792.1 1730 752 | 9549050 
59. Ln 07419877 338 155361 9848 582 
60 356 1348 9870 883 11730402 | $048 07 


1736 482 9848 078 1908 099, 
1739 346 | 1947 572 11910945 
1742 211 | 1347 096 1913 801 
1745 075 2540 533 176656 
747 939 78450 1919 519 
750 803 19945 542 19722 395 
wy 3 067 9545 032 1925 220 
531 19544 521 | 28074 
1759 395 98440101930 2 928) 
1702 256 19343 493 | 1933 792 
1765 I2L 19342 935 { 1930 036 | 
1767 984 $9842 47T } 1939 490 
1770 847 [9841956 | 1942 344 
L773 710 9841 44L | 1945 197 
r776 573 [9340 924 | 1948 059 
1779 435 840 497 | T9359 903 
1782 28 [839 859 } 1953 7506 
r78; 160 | 3839 270 |.1939 609 | 
1788 022 [9838 850 | 195) 491 
1790 834 [9338 339 | 1902 31; 
1793 740 92837 80311965 100 
I 745 607 | 9837 286 158855 
1799 499 9836 703 1 1970 979 
1802 330 | 9830 239 | 197373 
1805 1919835 715 | 1976573 
1808 052 [9335 I69 | 1979 425 
date bes 9834 603 | 1992 276 
18137749334 136 | 1985 127 
1910 655 9833 605 | 1987 978 
1819 495 19833 979 | 1990 829 
1822 355 £9832 549 | 1993 079 
1825 215 49822 Oſy | 19905309 
1828075 [9831 4871999 360 
1830 935 9839955 2002 230 
1833 795 9830 422 | 2094 080 
1836 634 | 9829 868 | 2007 930 
1639 514 | 9529 353 j 2010 779 
1842 37319828 818 | 2013 629 
1445 232 | 4828 282 } 2010 476 
1848 091 | 3827 744 | 2019. 327 
| L650 949 827 2062022176 
1853 8088266632925 024 
1850 666} 3826 1282927873 
| 1859 52.4 | 1325 587 | 2039 721 
1862 38219825 040 | 2933 509 
1865 240 9824504 2036 416 
130 098 3823 96/7 2239 2655 
[970 956019323417 12942 113 
1673 61319822873 | 2244 501 
1876 6707822 347 2047 806 
1879 528 [9821751 2050655 
1882365 (/321 234 | 2953 59% 
1885 2419320636 | 2550 349 
1880 098 [9820 137 | 2059 195 
1593 954]9319 557 | 200% 0., 
1896 81119819037 | 2064 396 
I398:067 [9913 485 | 2007 734 
1589 52319517933 | 2070 580 
Iy02 37949617 360 | 2073 42 
1905 2444816 826 | 2076 272 
1908 09019815 272 | 2079 117 


9D 095 


9803 9 0 


9798 667 1% 
9798 05 


: 9792 818 


— oe — 


9516. 27200 


9857105 
9814 I69 K 


9514 603 $] 


9 3140 V5 | J 


9913 450155 


951292755 


9212 3665 
9811 80532 
98112433 


94 635] 5 


9510 1:6 | 49 
3599 552 46 
9808 930 47 
9303 425 | 4d 
| 007 353 45 
9907 255 | 44 


9899 714 þ4 
7200 TH 
9305 576 


9804 4 5 U 


9803 250 
9692 712 
9802 130 
5801 560 
9500 903 
9800 405 
9799 827% 
9799247 


3797 504 
97.30 921 | + 
9796 337 2 

95.752 2 


9793 a 
9795 107 2 
979457 7 
97999 
9792 4% 


( 222 
en 
7 YLO4! 
9700 Af, 
97 8 % 097 
97 89 208 [ 
9785674 
9765079 
978600 9. 
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9746311 

9745 660 

. 5 |y7ag 008 

UG © 9.979 59744 355 
$49 SIL 69743 701 


12 Deg. 


2079-117 
2081 902 
2084 807 
2087 652 
2090 497 
2093341 
2096 186 
2099 030 
2101 874 
2104 718 
2107 561 
2110 405 
21713 248 
091 
2118 934 
21217777 


10] 2124 619 
2127 462 
2130 304 
2133 140 


77 Deg. 


9780 265 
9779 658 
9779050 
9778 442 
9777 632 
9777222 
9776611 
9775 993 
9775387 
9774 773 
9774159 
9773544 
9772928 
9772311 
9771 693 
9771073 
9770 456 
9769 836 | 2 


9781.476 | 
9750 871. 


A Table of Natural Sines. 
12 Des- 76 Deg, 


#249:0 32, 9745+ 701 
2252 345 9743 046 


| 


2255 179 9742390 
| 2258013 [9741 734 
2260 8469741077 
22,03 680 9740 419 
2269 346 | 9739 100 
2272179 9738 439 
2275012 19737 778 
2277 844 | 9737 116 
2283 509 9735 789 


22863419733 I24 
2469 172 | 9734 459 
2292 004 | 9735 793 
2294 835 9733 125 
2297 660 2732 458 
— 197 | 9731 78g 
32 197 311197 


2135 988 
2138 829 
2141 671 
2144512 
2147 353 
2150 194 
p 2153 035 
2155 870 
2158 710 
2161550 
2164 396 i 
$197 236 i 9762 330 
2179 076 | 9701 699 2 
2172 915 | 
2175 754 | 976043; 
35 17 78 593 1 


2189 948 
4 2192 86 ö 9756623 
1 2195 624 

a i 2196 402 
4 | 2201 300 
4 | 2204 137 
45 | 2200 974 
2209 811 
2212 648 


3 215 485 
/ 2218 321 


970925 
9768 593 


9707970 


9767347 
9706 743 
9766098 
9705 472 
9704 845 
9704 218 
9763589 
9762 960 


761 068 


9759 802 


9759168 
9758833 
975782 
1 9757 260 


9155 985 


9755 345 
9754706 
9754065 


733423 
9752781 
9752138 
6751442 
97500 649 
9750203 
7749 530 


9748 909 
9748 261 
9747 012 
9740 962 


Land 150 i 9730 449 
2306 959 1.9729 773 
2311 819 9720 105 
231409 | 9728 432 
2317 479 : 97277 
2340 309 9727 084 
2323 138 9726 409 
2325 967 9735 733 
2.328 796 972.5050 
2331 025 97 243 
2334454 9723 . 

337 292 + 972.3 020 

oo EH WI AS IIY 


342 935 9721 050 
6 760 {9720 970 
2348 194 1 9720 294 
2551421 ; 9719 010 
2354 248 8926 


9714172 
97413 4231 
9712 729 | 
97 203 G 
23% 335 {9745 343 
2388 159 1 9710 649 
2390 984 | 9709 953 
2393 808 9709 258 


2396 033 9708 56x 
2399 45 7 4 9707 cf 

1 7 9707 165 
2405 104 : 0700 4 66 
2407927 9705. 766 
e 705 £95. 
241357419704 363 
M439 2004 9704691 
349 219 9792 955 


| 


14 Deg. 75 Deg 


2422 041 9702 253 
2624 863 9701 5A 
2430 507 9700 1 36 
2433 329 50 9428 
2436150 9055 720 
e 44% 9697 307 
2447 4339093 879 
2430 254 ; 9095 167 
2453074 90944<3 a 


245.5 894 ö 9693 740 
2458 713 f 9693 025 
3 


2404 35 2 
24607171 


24/2 809 
2475 627 


2 — 0 _ 
= 4 / © 445 
1 


2481 263 
24847081 
2486 899 
2489 710 
2492533 
2495330 
2498 107 
2500984 
2503 800 
2506 616 
2509 432 
2512 248 
2515003 
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<4. 
Cy 32 
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| 50759 5 
9690 87 
9590 1 5 5 

2695 157 

9688719 
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gov 105 
968 4383 
9682 65 8 
3082 931 
5682 204 
9681476 
9660 O15 
9679 288 
9678 825 
96778 8 


90727 993 
907 76258 


3 [9675 624 


9574883 
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15 Deg. 74 Deg. M 


— 


2602 
2605 Dn 


2019 277 
2619 085 
2621 592 
26246 
2927 500 
2.03 0392 
3118 


15515 
2563973 
2666 777 
2669581 
2672384 
2675 197 
2677989 
2060 792 
2686 390 
2689 198 
2692 000 
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2585. 190 
2591 O00 
2593 810 
2599 619 
2599 35 


20907 8.5 3 
2619 662 


9659. 258 
9058 505 
9057 75T 
9656996 57 
96562 230 56 
9655 484 99 
9054 726 54 
{ 9653968 33 
9053 209; 52 
9652449 51 
90651689 50 
9650927 40 
9550 165 4 
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i 9 724 5 38 46 
g 96 64787345 
9647 108 44 
3645 341 43 
9645 974 6 42 
7644 9806 41 
594403742 
; 1943 268 39 
{YG ay / 2 
9641 7249 | 9! 
5640 954 3 
9640181 j 39 
9639 407 j 0 
9637 858 | 3% 
9636 305 | 32 
96355 52 75 29 
9034 748 2 | 
| 9933 3 999 27 
962 139 26 
I 405 2 
56 5 86. 2 23 
| 9630 O60 | 22 5 
9629 275 21 
9628 490 20 
902 704 19 
9626 e 
9620 139 17 
9625 342 16 
9624 $52 15 
9623 762 14 
962297213 
7622 180 12 8 
| 9621 387 15 
9620 594 10 
5519 800 9 
1361 % 8 
9618 210 2 
90 Gr) 7413 | 5 
5610 515 | 5 
/ | 5615 818 A 
2015 079 | 3J 
1 * 614 219 a 1 
ot 4180 x 
ab 4 1 4 
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16 Deg. 73 Deg. 17 D 


2750-374 
2759 170 
2761 965 


2764761 
2767556 


2770352 
2773147 
2775941 
2778 736 
2781530 
2784324 
2787118 
2789 911 
2792 704 
2795 497 
2798 290 
2801 083 
2303875 
2806 667 
2809 459 
2812251 
2815 042 
2817 833 
2820 624 
2823415 
2826 205 
2828995 
71 2831 735 
2334575 
2837 304 
2840153 
2842 942 
2845 731 
2848 520 


342851 308 
351 2854 096 


2856884 
2859671 
2802458 


2865 246 


2863 032 
2870 819 
2873 605 
212876391 
12579 177 


2881 963 


2884 748 


2887 533 


2890 318 
012893 £03 
2895 887 
2898 671 


290¹ 455 


2904239 
2907022 
290) 805 


642912 588 


12915 371 
2315 153 
2920 935 


962.617 
96118135 
9611012 
9610 208 
9609 403 
9608 599 


9607 792 


9606 984 


9606 177 


9605 368 
9604558 


9603 748 


9092 937 
9602 I25 
9601 3I2 
9600 499 
9599 684 


9598 869 


9598 O5Z 


9597 236 


9596 418 
9595 000 
9594 781 
9593 961 
9593 140 
9592318 


9591 496 


9590 672 
9589 848 


9589 023 
| 9580 I97 


9587 371 
9580 543 
9585 715 
9584 886 
9584 O56 
9583 226 
9582394 
9581 502 
9580 729 


: 9579 895 


9579 ob 


9578 225 
9577 389 


9570 552 
0575-714 
9574 675 
9574035 


9473195 
9572 354 


957I 512 
9570 609 
9569 825 
9508 951 


. 9569 136 
: 9507 290 
9506 445 


9565 £95 


953 879 


A Table of Natural Sines. 


eg. 72 Deg. 13 Deg. 71 Deg. 


2923-717 9563.48 


2926 499 9502 197 


2929 280 9561 345 


2932061 , 9560 492 
2934842 9559 639 
2937 623 9858 785 


2940 403 
2943 183 
2945 963 


2948 743 


2951522 
2954 302 
2957081 
2959859 
2962 638 
2965 416 
2968 194 
2970971 
2973 749 
2976 526 


12979 303 


2982 079 
298.4856 
2987 632 
2990 408 
2993 184 
2995 959 
2998 734 
300 50g 
3004 284 
3007 058 
3009 832 


3012 606 | 


3015 380 
3018153 
3020 926 
3023 699 
3026 471 
3029 244 
2032016 
3034788 
3037559 
3040331 
3043 102 
3045 872 


3048643 
3051413 


3054183 
3035953 


305972 


3062492 
3065 201 
3606 030 
3070 798 
3073566 
3076 334 
2079102 
2081 869 
3084636 
3087 403 


2923 717 93563 048 } 3090170 


9587930 


9557074 
9556 218 
9555 361 
9554 £02 
9553 643 
9552 704 
9551 923 
9551 002 
9550 199 
9549 330 
9548 473 
9547 608 
9546 743 
9545 876 
9545 O09 
9544141 
9543273 
9542 403 
9541533 
9542 00% 
9539 799 
9538 917 
9538 044 
9537 170 
9530 294 
9535 418 
9534 542 
9533 664 
953% 780 


9531907. 


9531 047 
9530146 
9529 264 
9528382 
9527 499 
9526615 
9525 730 
9524 844 
9523958 
9523071 
9522 163 
9521 294 
9520 404 
9519514 


9516 023 


9517 731 
9510 838 
9515 944 
9415 OFO 
9514154 
9513 256 


9512361 


9811404 
9510505 


E. 


3092 936 
3095 702 


3098 468 


3001 234 
3103 999 
3106 764 
3109 529 
3112 294 
3115 058 
3117 822 
3120 586 


3123 349 | 


3126 112 
3128 876 
3131638 
3134 400 
3137 163 
3139 925 
3142 686 
3145 448 
3148 209 
3150 969 


3153 730! 
3156 490 
3159 250 


3162 010 
3164 770 


3090-170 . 95 10.505 


9509 666 
9508 706 
9507 865 
9500 903 
9506 061 
9505 157 
9504253 
9503 348 


9502 443 


9701 536 
9.560 029 
9499 721 
9498 $12 
9497902 
9490 991 
9496 050 
9495 168 
9494 255 
9493 341 
9492 426 
9491511 


9490595 


9489678 
9455700 
9487 842 
9486922 


| 9486 002 


3167 529 9485 O81 


3170288 9484 159 


3173047 9483237 
3175 S056 9482313 
3178 563] 9481 389 


3181323 
3184079 


3186 826 | 


3189 $93 


3192 250 
3195 706 


9480 464 
9479 538 
9.178012 
9477 084 
9476750 


9475 327 


3197 863 9474 897 


3200 619 


3203374 
3200 x39 


3208 885 


3211 640 


3214 395 


3217149 
3219903 
3222 057 


2225 411 
3228164 
3:32 917 


3233 650. 


3230 422 


3259 174 


3241 926 


9473 y66 


9473035 


9472 103 
9471 170 


9470256 


9469 301 
9468 366 
9467 430 


9466493 


9405 <55 
9464616 


94636077 
9462 736 


9461 795 
90460 854 


9459911 


3244 678) 94<8 905 
3247 4294 9458023 


3250 180 
3252 931 
3255 082 


9457 070 
9456132 


9455 180 


19 Deg.. 70 Deg, 


3255.682 
3258 432 
3201 182 
3203 932 
3266 681 


3269 430 


3272179 
3274 926 
3277 670 
3280 424 
3283172 
3285 919 
3288 666 
3291413 
3294 160 
3296 906 
3299 053 
3302 398 
3305 144 
3307 889 
3310 634 
3313379 
3316 123 


3318 867 


3321 611 
3324 355 
3327 098 
3329 841 
3332 584 
3335 326 


3338069 | 9 


3340 810 
3343552 
3346293 
3349034 
3351775 
3254516 
3357 256 
3359 996 
3302 735 
3365 475 
3308 214 
2370953 
3373091 
3370429 


3379167 
3351 90g 


3384 642 
3387379 
3370110 
3492 652 
3295589 
3390 325 
3401 060 
2403 796 
3400 521 
3409 205 
2412 CCO 


3414 73493 


3417 468 
3420 201 


95139155 
9450 44I } 55 
9459 43g j 54 


9444 720 49 


| 9440 990 | 45 
9439 931! 4 
9438 9711 % 
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A Table of Natural Sines. 
20 Deg. bo Deg. 21 Deg. 68 Deg. 22 Deg. 67 Deg. 23 Deg. 66 Deg. M 


— — Yſ— 


.M Wi 


— 


q bg o 3420 201 | 9396.926 3583-079 9335-804] 3746.066] 9271.839 3907.31 
3010) Wi 


9295.049 60 
1 3422935 | 9395 931] 3586 395 ,9334 761] 3748 763 9270 748 | 3909 989 | 9203 9121 59 
10133 We: | +425 668 | 9394 935 3589 110 [9333 718) 3751 459 | 9269 658 | 3912 666 | 9202 774 58 
i115? 33428 400 | 9393 933| 3591 B25 [9332 673 3754 156 9268 566 | 3915 3439201 635] 57 
3:56 WW, 3431 133 | 9392 940 3594 540 [0331 628] 3756 852 | 9267 474 | 3918 019 9200 496 56. 
i155 Wc | 3433865 | 9397 942 | 3597 354 [9330 582] 3759 547 | 9266 380 | 3920 699799 356] 55 
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9053 219 


9051 983! 
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19 243 
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16 292 
I4 815 
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85 127 
83 635 
82 143 
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5446: 390 8386. 706 | 5591. 929 8290 376 | 5735-764, $191.529 i 
48 830] 85 1215594 340} 88749 | 38 147 8189852 | 
51269] 835365596751] 87121] 40 529] 8188 182 | 
53 707 81950 | 5599 162] 85493 | 42911 8186512 
56145] 8030315601572] 83864 45 292| 8184 841 
58 583] 78 7755603 981] 82234] 47672 8183 169 |55 
61 020 77 187 | 5606 3901 80603] 50053] 8181 497 | 5 
63456] 75 598 5608 798] 78972] 52432] 8179824 |51 
65892] 74009] 5611 206 77 349 | 54811] 81781513 
68328| 72 418 5613614] 75708] 57 190] 8176476 |35 
70763] 70 827 5616021 74074] 59568] 8174801 |5 
73198 | 69 236 5618428] 72440] 61 946 8173 125 |4 
75632| 676431 56208344 70 806 64323] 8171 449 |4b 
78 066 66 0501 5623239] 69170] 66 700 8169 772 |47 
80 499 64 4561 5625 645} 67534] 69076] 8168094 | 4 
82932] 62 862 5628 049] 65897 | 71452 8166 416 | 45 
85 365 61 266 | 5630 453 64260] 73827] 8164736 |4 
87797 | 59 670 5632857 626221 76202| 8163 056 [4 
90 228 58074| 5635260} 60983] 98576] 8161 376 |4 | 

92659 56476 5637653 59343] 80 950 8159 69 
95090] 54878} 5640 066 57703] 83 323] 8158013 
97520] 53 279 5042467; 56062] 85 696 8156330 | WM; 
99950 51 680 5644869] 54420] 88 069 8154047 | 3M; 

5502379 Fo o80 5647 270 $52778| 90440 815296313 
04807 48 479 5649670] FI 135 92 812] 815127 30 
00 236 46877 |j 5652070] 4949L] 95 183] 8149593 [3 
09663] 45 275 3654 469 47847] 97553) $147 900 
12091] 43 6725656 868] 46202] 99 923] 8146220 3 
14518] 42068 | 5659267} 44556 5802 292 8144 532 0 
16944 40463] 5661 5655 42 909 ] ca 661] 8142844 
19 370 38858 | 5664062] 41262] 0% 030 8141155 ! 
21795} 372525606 459] 39614] og 397] 8139 466 7 
24220} 35 6461 5668856} 37965 11 765 $137 775 
26 645] 34038] 5671252} 36316] 14132] 8136084 
29 069 32 430 5673 648 34066 | 16498 8134 393 | 
31492] 30 822 5676043 | 330151 188648132 70! 
33915 29 2125678 437] 31 364] 21230] 8131 008 | 
36338] 27 602 | 5680832 | 29712] 223595 | 8129 314 | 
38 760] 25991} 5683225 | 280591 25959 | 8127 020 
411824 24 168 | 5685 6x 26405] 28 323 8125 925 ! 
43 603] 22708! 5688 011 24751 30 687 6124 229 * 
46024 | 21 1555690 403] 23096 | 33050] $122 532 
48 444 19541 | 5692 795 | 21440| 35 412| 8120535 
$0804; 17927 | 5695187 | 19784] 37774| 8119 157 
53283 1631215097577] 18127 | 401368117 439 ® 
-- $F JOS | Is 696 5699 968 | 16 469 42 497 | SIL5 740, 
38121 13 080 5702357 | 14811] 44857 | 8114 C0 
0.539 11 463 5704747] 13152] 47217811239 

62956 ©9 845 5707 136] 11492] 495778710 638 
65373 08 2265709 524] 09832] 519368108950 % 
67790 00 6075711912] 08 170] 54294 8107 234 (3 
70 206 04987 | 5714299 | ob5og] 56652 8105 539! | 4 
72 621 093 366| 5716686 | 04846] 5910 8103 526 : 
75036' or 745| 5719073 03183 61 367 | 8102122) | 
7745T „00 1235721 459 [ ol 319 63724057004 

| 79865 8298 500 | 5723844 | 8199854 | 66080 | 8199 719 ö 
82279 968775726229 98185 68 435807 0 
8469 95 2525728 614] 96529] 70 7908095 296 
87 105 93 628 5730 9981 94856] 73145 8093 599 
89517, 92 0025733 381 } 93189] 75 499801 
91929, 9037615735 764 | 80301191 
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A Table of Natural Sines. 


5877.853809. 170 
118 206 | 88 460 
5882 588 86749 
5884910 85 037 

5887 262 83325 
5880 613} 81 612 
5591 964 79 899 
3554 314 78 185 
5896 663] 76470 
5899 6124 74754 
5901 361 [ 73 038 

03709 71321 
06057 | G69 603 
08 404 67 885 
10 750 66166 
13096 64 446 
15 442 62 726 
17787 61 oo 
20132 F9 283 
22476 F7 560 
24819 55 837 
27163 F4113 
29505 | $52 389 
31847 | 500664 | 
34189 | 48938 
36530 47211 
38871 45464 
41211 43756 | 
43550 | 42028. 
45889 40 299 
48228 38 569 
50 566 [ 36 838 
$2994 | 35 107 
$3 241 33375 
57377 31642 
$9913; 29 909 
62249 28175 
64584 | 26 440 
66918 | 24 705 
69 252 22, 969 
71586 | 21 232 
73919 19 495 
76251 17756 
78583 160138 
80915 14278 
83 246 12 528 
de $77 40 797 
87906 | 09056 
90 236 7314 
925686 Og 571 
94893 03 827 
97 221 02 083 
92549 do 338 
01676 7998 593 
04202 5996 847 
06528 7995 100 
08954 7993 352 
11179 799L 604 
13703 7989 855 
15327 7988 105 
18750 7986 355 | 


H | 


73 
z6 Deg. 53 Deg. 37 Deg. 52 Deg. 38 Deg. 51 Deg. 39 Deg. 50 Deg. 1M 
6018. 150 7986. 355 6156. 615 7880. 108 | 6293. 204 7771. 460 5 
20473] 84604, 6158907 783166295 464 69 629 5 
22 795| 82853 6761198 76524 | 6297 724 67 797 111 
25 117] 81 100 6163489] 747326299 983 65965 57 
27 439 79 347 | 6165 780 72939 | 6392 242 64132 '56 
29 760] 77 594 | 6168069 | 71 145 oa 500 62298 '55 
32080 | 75839| 6170359 | 69350] 06758, 60 46454 
34400 | 74084 |6172648 | 67555} og ofs 58 629 53 
36719 72 329 | 6174 936 65 759 11 272 56 794 52 
39035 | 7057216177224 | 63963] 13528 54957 Fr 
41 356] 68 815 6179511 62 165 1.5 784 53121 50 
43674] 670486181798] 60 367] 18039; 51283 49 
45 991] 65 299 6184084 | 58 569] 20293; 49445 48 
48 308] 635406186370 56770] 22547 47606 47 
50 624 | 61780| 6188655 | 54970] 24800 45767 46 
52 940 | 60020| 6190939 | 53169] 27053} 43926 45 
$5255 | $58259| 6193224 | 51368] 29306; 42086 44 
57520] 56497 6195507 | 49566] 31557] 40244 43 
59 884] 347356197 790 | 47 764] 338099] 38402 42 
62 198 52 972 6200073 | 4396I] 36059} 36559 AL 
64511| $1208] 2355 44157] 38310 | 34716 40 
66 324 | 49444] 04636] 42352] 40559 32 87 39 
69 136] 47678] 6917 40547] 42 808] 31027 38 
71447 | 45913} 09198] 38741] 45057 | 29182 37 
73758 | 44146] 11478] 36935] 47305] 2733636 
| 76009 42379] 13757] 35127 | 49553] 25489 35 
78379 | 4odir} 16036] 33320] $1800] 23 64234 
80 689 38 843] 178314] 315111 54046 | 21 79433 
82998] 37074] 20592] 29702] 56292} 19945 32 
85306] 35 304] 22870] 27892 58537 18096 31 
87614] 33533] 25146] 26082] 60782 16246 30 
89922] 31762] 27423] 24270] 63026] 14395 9 
92229 29990] 29698] 22459] 65270| 1254428 
94 535 28218] 31974] 20646] 67513] 10692 27 
96 841 26445] 34248] 18833] 69756 08840 26 
6199 147 246710 36522] 17019 71998] 06966 25 
or 452] 228961 38796] I5205} 74240} 05132 24 
03 756 21 1211 41069] 13390] 76451} 0327823 
06060 19 345] 43342] 11574] 78 721 1 42322 
08 63 175690] 45614] ©9757] 889617699 567 a 
10 666 15 792] 47885 07940] 83201} 97710 20 
12 969 14014] 50156] o 123] 85440] 95 853 190 
15 270 12235 52427 04394] 87678] 93 99618 
17572 10456 54696] ©? 4850 £9910] 92137 (17 
19873] 08676] 56966] cobbs| 92153] 90278 [16 
221734 O6 896 59235 17795 845 94390] 88418 }r5 
24473] o 115 6150317797924] 96625] 86558 14 
26772 03333] 637717795202] 98862 84097 jx3 
29071 % 66038 | 7793 38064 ½ | 52835 j12 
31 36g 7899 707% 68365 | 7791557 [6408332 | 80973 jIr 
33 600 7897 983 70571 7789 733] 0405 566 | 79110 fro 
25964 | 7896 198] 728377 7797 969 6407799 | 772461 9 
33 260 | 7894 413] 75 102 778 C84 | 6410032 | 75 382] & 
40 5567892 627 77366! 2280 285 6412264] 735177 
42 852 | 7890 841 79 631 7782 43116414 490 716521 6 
45 147 | 7889054} 31894 7790604 6416728 | 69 785 5 
47 442 7887 266 | 84157 17778 777 | 6418958 | 67918] 4 
49 736 | 7885 477 86 420 776940 6421189 66051] 3 
52029 | 788,683 |. 88682 £216 1301 6423478 | £4393] 2 
54 322 | 7881 898 | 90943 1713398 6425 647 | 62 31411 
56615 7880 108 93204 77714 bo | 6427 870 09-444 Q_ 
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.M\ 40 Deg. 49 Deg. 41 Deg. 48 Deg. 42 Deg. 47 Deg. 43 Deg. 46 Deg. 
6 6427.87 7660.444 | 6560 590 | 7547-096 669 1.306 7431.448 6819847313837 |, 
1 30104] 58574] 62785| 45187 6693 468 | 29502) 22111 7311 $53 {5 
2 32332] 56 304] 64980] 432786695 628 27554| 24237 | 7309 506 5 
3] 34559} 54832 67174] 413686697 789] 25606] 26 363730) 58; |: 
4| 36755] 32960] 69367| 39457 6699948] 23658] 28 489 | 30: 59: 1: * 
5] 390ir| 51087] 71 560 37546| 6702108 21708 30 613 7303 610 5 
G| 41236] 49 214] 73752] 33 634 04266 19 758] 32738 | 7301623 c 1 
7] 43461] 47340] 75944| 33721] 06424] 17808| 34861 "29 635 ; ö 
8] 45 685 45 465 78 135 31808] 08582] 15857] 30 984 97046 6 
96 4799] 43590] 80326] 29894) 10739] 13905] 397% 955% Ii © 
10 $0132] 41774 82516 27980| 12895| 11953) 41 229 | 93638 if ; 
111 32355 39838 84706 26065 15051 10000 43 350 9167 6 
T2] 54577] 379 86895 24149] 17206] o8046| 45 471 89686 Ml © 
13 56798] 36082] 89083] 22233] 19 361[ 6092 47 591 8769; \l ' 
144 $9019] 34204| 91271 20316 21515 ogrz7h 4711 85% Ml 7: 
15 61240] 32325 953458 18398] 23 668 021811 $51830| 8370 
16 63460] 30445] 95 645 16480] 25821] 00225 33 948 31 50 7 
I7| 65 7928 564 97831 14561 279737398 2680 56 066 79 722 go 
18 67898] 26683 | 6600017 | 12641} 30125 96311] $58184| 777% 3 
19 70116] 24 802 o02202| 10721] 32276 94353] 6o300| 5:52 y 
30] 72334] 22919] 04386] o8800] 34427 92394] 62416 73746 88 
2T| 74531] 21030] o6570| 606879] 36577 [ 90435 64532 71740 a 
22| 76 767 19 152 O8754| 04957 38 727 88475 66 647 69 743 0 
23 75984] 17268 10 936 03034] 40876 86515[ 63761] %%% \M 7? 
24] 81199] 15383] 13 119 1111] 43024] 8473 708% 65547 s 
25] 833414] 13497| 15 300 [7499187 | 45 172] 82592 72988 | 63148 8 
26] 85628] 11611] 17482 97262] 47319 80629 75 101 [ 61 10 - 
27! 87 842 09 724] 19 6621 95 337 49 460 78 666 77213] 59748} 700 
28 goog6| 07837] 21 842 93 411] F162 56703 29325 5777060 
29; 92268] 0 949] 24022 91484] 53757 74738] 81435 SF 74 = 
30] 944501 4 26200] 89557 55902] 72773} 83546] 5374” 
31 96692] 021750] 28379| 87629} 58046| 70 808] 35 655 517416 <4 
32 | 98903] oo280| 30557 | 85701] Gorgo| 68842 87765| 49738 . 
336501 114 | 7593 389 | 32734] $3772] 62333 66875] 89873] 47744 . 
35 5 5331 94606 37087 | 79912 66618 62940] 94089 43724 3 
36 07742] 927713] 39 262 77981] 68 7% 60971] 96195] 4171) AS 
37} 99951] 90 820 41437 | 76049 yjogol | 5gooz| go 302 39 112 236 
38 12153] 88926 43612 74117 73041 57032 6399407 37 70% 59 
39 14366] 87031 as 785 72184 75 181] S O6 02 512 35 6% 175 
40 16572] 85 136] 47959] 70251} 77326 53 09 0461733600 4 
41 18778] 83 240] 50131 68317 79459 51118 06 721 31681 4 
42 | 20984] 81343] 52304 66 382 81597 | 49146 | 08824| 29671 ; 0 
43] 23189] 79446] 5477 64446 83734] 47773] 10927 27% ++ 
44 | 25394] 77548] 56646 625100 85871] 45 199] 13029 25651} 330 
45 | 27595] 75650] 58817 | 60574| 88007| 43225] 15131 | 23 040 40 1 
46 29801] 73751] 60987] 58636 90143] 41250} 17232 21 628 a 
47 | 32004] 71851] 63156 56 699 92278| 39 275 19332 19 6¹ 442 
48 34206 69951] 65 325 54760 94413 37 299 21432 17602 463 
49 364085 G6Bogo| 67493 52821 96547] 35 322 243531 15.39) | 44 
50 38 609] 66148] 69661 | 5088r| 58681 33345 25 630 13574 304 
51 40810} 64246 71 826 48 941. 6800 8134 31367] 27 728 11559 525 
. Hoe 92343] 73994] 46999| 02946 29388| 29825 | 0954 145 
53 46 209] 60439} 76160 458 o5078| 27400 31 922 | 07.520 766 
54 i 47408] 58535] 78326} 43115| o7209| 25429} 34018 | 0511 387 
55 49607] 56630] 80490] 41173 09339] 23 449] 36114] 03494 bo 7 
56 51804] 54724] 82655 | 39229] 11469| 214691 38209 01470 1920 
57 | $4002] $2818} 84818 37285 13599 19486] 40304 | 7199457 | 648 
58 | 56198] 50911] 86981 35 349| 15728] 17503] 42298 | 5197 430! 66 6 
59 38395] 4904 89 144 | 33394] 27 856] 15521] 44431 | 7195419 6990 
6 (5947096 91 3061 31448 199841 4054 7193 3% 


A Table of Natural S ines. 


13537 


2 1 * FR a * 8 ** 2 8 a 


mM Deg. 


þ940.584 
48 676 
50 767 
52 858 
54949 
57039 
59 128 
61217 
63 305 
65 392 
67479 
69 565 
71 651 
73 736 
75 821 
11 9935 
79 988 
82 O7L 
64 I53 
86 234 
8831 
90 396 
92 476 
94 555 
96 633 


0000789 
02 866 


07018 
09 993 
11 167 
13 241 


19459 
21 531 
23 601 
25 672 
27 741 
29 811 


33947 
36014 
38081 
40 147 
42213 
44 278 
46 342 
48 400 
50469 
52532 
$4594 
| 56055 
| 58 716 
bo 776 
62835 
64 394 
66953 
bg 017 


31879 


98.711 


| 04 942 


15314 
11 387 | 


71068 


7193.398 
91377 


89 355 
87 333 
85 310 


83 287 


81 263 
79 238 
77 213 
75 187 
73 161 
71 134 
69 106 
67 078 


65 049 


63019 
60 989 
58 959 
56927 
54 895 


52863 


50 830 
48 796 
46 762 
44727 


42 591 


40 655 
38 618 
36581 
34 543 
32 504 
30 465 
28 426 
26 385 
24 344 
22303 


20 260 


18 218 
16174 
14 130 
12086 
10041 
07 995 
05 948 


03 901 
or 854 | 
7099 806 
1097 757 
7095 707 
7093 637 
7091 607 
7089 556 
7087504 
7085 451 
7083 398 
7081 345 
7079 291 
7077 230 
7075480. 


7073124 


A Table of Natural Sines. 


45 Deg, M 
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To every Minute of the Quadrant. 


LOGARITHMIC VERSED SINES 
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o Deg. I Deg. 2 Deg. 
| — f 
| 6.1827137 | 6. 7847406 
2 6264222 170% 7919481 
32284822 2111938] 7990963 
35806647] 22509121 3061861 
38305422] 2387696] 8132185 
40243622 2522360| 8201944 
41827246 2654968] 8271147 
43166182 2785581] 8339803 
44326020 2914259 8407920 
4 5349070 | 3041058 | 8475507 
46264219 3166033 | 8542572 
4 7092072 3289235 | 6609123 
47847843] 3410714 8675167 
48543084] 35305160 8740714 
49186777 | 3648689] 8805768 
4 9780041 | 3765275 | 8870340 | 
5 0346614 | 3880317 | 8934434 
5 0873192 | 3993855 | 8998059 
51309663 | 4105928 | 9061221 
51839283 4216573] 9123927 | 
5 2264810 43258260 9186183 
5 2708595 | 4433722] 9247996 
$5 311266T | 4540294] 9300372 
5 3498763 | 4645573] 9370317 
5 3808430 | 4749592] 9430837 
5 4223003] 4852380] 9490939 
5 4563669 | 4953965] 9550627 
5 4891475 | 5054376] 9609907 
5 5207359] 5153639 9668786 
$ $512157 | 52517800 9727268 
5 3806620 5348825 97853569 
| 5 6091427 | 5444797] 9843063 | 
56367191 | $539720| 9900387 
5 6634468 | 56336160 9957334 
| 5 6893765 | 57205091 7.00139 11 
57145546} 5818418] 0070121 
57390233] 5909365 | 0125969 
5 7628215 | 5999369] 181461 
5 7859850! 6088450] 0236600 
58085468] 6176626 0291391 
58305373 6263916] 0345838 
5 5319848 | 6350337] 0399946 
55729154 | 6435907 0453719 
58933535 | 6520642 0507161 
59133217] 6604558} 0560276 
5 9328411 | 6687671] 0613068 
$5 9519314 | 6769996; 0665540 
59706112] 6851547; 0717698 
5 9888977 | 6932340 0769544 
60068070] 7012389 0821082 
60243546 7091706. 0872316 
60415546| 7170305, 0923249 
60584206] 7248199 0973885 
60749654 | 7325400 1024228 
0912008 7401921 1074280 | 
61071384 | 7477774 1124045 
61227887 | 7552970, 1173527 
61381620 7627520 1222728 
61532679 7701436 1271652 
61681156 7774728 1320302 
6 1827137 7847406 1368680 


3 Deg. 


— 


7.136680 
1416791 


1464636 
1512219 


1559542 
1606009 
1653422 
1699984 


1746297 


1792365 
1838189 
1883773 
1929118 
1974228 
2019104 
2063750 
2108167 
2152358 
2196326 
22.4007I 
2283597 
2326906 
2370000 
2412881 
245 555 T1 
2498013 
2540267 


2582317 
2624164 


2065810 
2797258 


2745508 


2789563 
2830425 
2871095 


2911576 


2951869 


2991975 


3031897 
3071636 
3111194 
3150572 
3189773 


3228797 


3267646 
3306322 


3344827 
3383164 
3421327 


3459320 


3497159 


3534828 
3572334 
3609678 


3646863 


3683888 
3720757 
3757469 
3794027 
3830431 
3806683 


56285 22 


4 Deg. 


5.866683 


3902785 
3938736 


3974539 


4010196 


4045706 | 
4081071 


4116293 


4151372 


4186311 
4221109 
4255767 
4290288 
4324673 
4358921 
4393035 


4427015 


4460862 
4494578 
4528163 
4561619 
4594940 
4628146 


4985193 


5016934 
5048560 


i 


5080071 
5111468 
5142751 
5173923 
5204982 


5235931 
5206709 


5297498 


35328119 


388632 
538903 
54193435 


5479621 
5509607 
5539489 

5569268 

5598946 


5657998 
5687373 
5716650 
$745828 
5774908 


| 
4661219 { 
4694166 
4726989 
478 
4792264 
4824719 | 
4857052 ; 
4889205 | 
4021359 


4953335 


5449532 


5803891 


A Table of Logarithmic Verſed Sines. 


5 Deg. 


7. 5803891 
5832778 
5861568 
5890263 
5918864 
5947370 
8975783 
6004103 
6032331 
6060468 
6088513 
6116468 
6144333 
6172109 
6199796 
6227395 


6254906 | 


6282330 
6309068 
6336920 
6364086 
6391167 
6418164 


6445078 | 


6471908 
649865 5 
6525320 
6551903 
6578404 
6604825 
6631166 
6657427 
6683608 


6709711 


6735735 


67616821 


6787550 
6813342 
6839058 
6864697 
6890260 
6915749 
6941162 
6966502 
6991767 
7016959 | 
7042078 
7067124 
7092096 
7117001 
7141832 


7166592 | : 


7191281 
7215900 
7240450 


7264930] : 


7289341 
7313683 
7337958 
7362164 
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A Table of Logarithmic Verſed Sines. 


— . ._...= HA. 


M 6 Deg. 
© | 1.7386303 | 7.723806 
x | 7410375 | 8744436 
2 | 7434380 | 8765017 
3 | 7458319 | 8785350 
4 7482192 8600033 | 
5 | 7505999} 8326469 
6 7529742 8846856 
7 | 7553419 8867196 
8 75770311 8887487 
9 | 7600580! 8907732 
10 7624064 } 8927928 
1t | 7647485 | 8948078 
12 7670843} 8968181 
13 7694138 8988238 
14 | 7717371 9008248 
15 | 7749541 9028212 
16 7763649 9048130 
17 7786696 9068002 
18 | 7809682} 9087829 
19 7832607 | 9107610 
20 | 7855472] 91273460 
21 7878276} 9147038 
22 7901020 | 9166684 
23 7923705 | 9186286| 
24 | 7946331 | 9205844 
25 | 7968897 | 9225338 
26 | 7991405 | 9244827 
27 | 8013855] 9204253 
23 | 8036246 | 9283636 
29 } 8058580} 9302975 
30 8080850] 9322271 
31 8103075] 9341523 
32 | 8125237] 9360734 
33 | 8147343] 8379901 
34 | 8169392] 9399027 | 
35 81913801 9418110 
36 | 8213323] 9437151 
37 | 8235205 9456150 
38 | 8257032; 9475107 
39] 82782804 9494023 
40 8300522 | 9512898 
4l | 8322165} 9531732 
428343794 9550525 
43 | 8365349] 9569276 
44 } 8386851] 9587988 
35 | 8408299] g606659 
46 | 8429695] 9625 290 
47 | 8451037 9643880 
48 | 8472327] 9662431 
49 | 8493565 | 9680942 
50 | 8514758] 9699414 
51 | B535885] 9717846 
52 | E556968] 9736239 
53 } 8577999] 9754593 
54 | 8598980] 9772908 
£5 | 8619910] 9791184 
£6 | 8640769 | 9809422 
57 8661618 9827621 
58 | 682397 | 9845782 
59 | $703126| 9863905 
60 | 8723806! 9881990} 


7 Deg. 8 Deg. 


7-9881990 
7 9900038 
79918047 
7 9930020 
7 9935 3955 
79971053 
7 9989713 
8.00C75 37 
0025 3255 


0043076 
0060790 
0078468 
o0961 10 
0113716 
0131287 
0148822 
0166321 
0183785 
0201213 
0218607 
0235965 
025 3289 


02705 78 


0287833 
0305053 
0322239 
O339391 


. ©335650g 


0373592 


0390643 
0407659 | 
0424042 
0441592 


0458509 


0455393 


0492243 


0509001 
0525 846 


0542599 


0559319 |. 
 ©5 76007 


0592663 
0609286 
0625878 
0642438 


065 8966 


0075463 
0691928 


0708362 


0724764 


0741136 


0757476 
0773786 


©700065 | 
0806313 


0822531 
0838718 
0854875 
C87 1002 


0887099 | 


0903166 


9 Deg. 10 Deg. 11 Deg. 
8.0003 166 | 


mad 


— 


* 


— 


— 


| 


0919203 
0935 210 


0951188 


0967136 
0983055 
0998944 


1014804 
1030035 


1046437 
1062211 
1077955 
1093671 
1109358 
1125017 
1140647 


1156249 
1171823 


1187369 
1202887 
1218377 
1233840 


1249274 


1264681 


1280061 
1295413 


1310738 
1326036 


1341307 | 


135655 1 
1371768 


1386958 
1402121 
1417258 


1432368 
1447452 
14625 10 


1477541 


1492546 
1507525 


1522478 
1537405 


1552307 
1567182 
1582032 
1396857 
I611656 
1626430 


1641178 
165 59 


1670600 
1685273 
1699921 
1714545 
1729144 
1743718 
175 8267 


1772792 
1787292 


1801768 
1816220 


— 


— 


3.1816220 


1830648 
1845051 
1859431 
1873786 
1888118 
1902426 
1916710 
1930971 


1945 208 
1959421 | 


1973611 


1987778 


2001921 
2016042 
2030139 
2044213 
205 8264 
2072293 
2086298 
2100281 
2114241 


2142094 


2155987 


2169857 
2183705 
2197531 


2211334 
2225116 


2238875 


2252613 


2266329 


2280023 


2293695 
2307345 


2320974 


2334581 


2348167 | 


2.361732 
2375275 
2388797 


2402297 


2415777 


2429235 


2442673 
2456089 


2469485 


2482860 


2128179 


” — 


— 


2496214 


2562675 


2575906 
2589117 


2602307 


2615477 
2628627 


2509547 
2522860 
2536152 
2549424 


4 
* 


2641757 


8.2641757 


2654867 


2667957 
2681028 


2694078 
2707109 
2720119 
2733111 
2746082 
2759035 


2771967 
2784880 
2797774 
2810649 
2823504 


2836341 


2849158 


2861956 


2874735 
2887495 
2900236 
2912958 
2925661 


2938346 


2951012 
2963660 
2976289 
2988899 
3001491 
3014064 
3026619 
3039156 
3051675 


3064175 


3076657 
3089122 
3101568 
3113996 
3126406 
3138758 
3151172 
3163529 
3175868 


3188189 


3200493 
5212779 
3225047 
3237298 
3249532 
3261748 
3273947 
3286128 
3298292 
3310439 


3322569 


3334682 
3346778 
3358857 
3370918 
3362963 
33949917 
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A Table of Logarithmic Verſed Sines, 


12 Deg. 


8.339499! 


3407002 
3418997 
3430975 


3442936 


3454880 
2466808 
3478779 
3490614 
3502492 


3514354 


3526200 
35 38929 
3549842 
3561639 
3573419 
3585184 
3596932 
3608664 
3620381 
3632081 
3643765 
3655434 
3667086 
3678723 
3590344 


3701950 


3713539 


3736572 
3748215 
3759743 
3771255 


3782751 
3794232 


3805698 
3817149 
3828584 


3840004 
3851409 


3862799 


3874174 
3885533 
3896878 


3908207 


3919522 | 


3930822 
3942107 


3953377 | 
3964632. 


3975873 
3987998 
3998310 
4009500 


4020688 | 


4031855 
4043908 


| 4054147 


4005270 
4076380 
4087475 


3725114 | 


| 


I3 Deg. 


8.4087475 


4098556 
4109622 
4120675 
4131713 
4142736 
4153746 
4164741 
4175723 
4180690 
4197044 
4208583 


4219508 


4230420 


4241318 


4252201 
4263072 
4273928 
4284770 
4295599 
4306414 
4317216 


4328094 | 


4335778 
4349539 
4360286 


4371020 | 
4381740 


4392447 


440314 


4413821 


4424488 
4435142 
4445783 


4450410 


4467024 
4477025 | 


4488213 
4495708 | 
4509350. 


4519898 | 
4530434 | 


4540957 


£51407 | 
561964 


4572448 


4532920 
43593378 


4603024 


4014257 
4624677 


4635085 


4645480 
40557863 


4666233 


4676590 


4686935 


4097207 | 


4707557 


4717894 
4728189 


| 


14 Deg. 


8.4728189 


4738472 
4748742 
479 
4769246 
4779480 
4789701 


4799910] 
4810107 | 
4820291 | 


4830464 


43840625 
4850773 


4860910 
4671034 
4881147 
4891246 
4901336 


4911412 


4921477 
4931530 
4941572 
4951601 
4961519 
4971625 
4981619 


4991601 


5001573 
5011532 
5021480 


5031416 
5041341 


5051254 
5061156 
5071046 
5080925 
5090792 


5190043 


5110493 


5120320 


5130148 
5139959 


5149738 


5159546 
5169324 


5179089 


5188844 
5198588 


5208320 
5218042 


5227732 
5237451 


5247140 


5256817 
5266484 
5276139 
3285784 
5295417 
$305C40 
5314652 


552423 


15 Deg. 


$.5324253 
5333844 


5343423 


5353992] 


5362851 


5372098 


5381035 
53911601 


5400677 


5410182 
5419676 
5429160 
5435033 
5445096 
5457548 


5466990 


5476422 
5485843 


5495253 


5504654 
5514044 


5523423 | 
5532793 
$542152 


$55I1500 


5560839. 
5570167 


5579485 
5588793 
5598091 
5607379 
5616656 
5625924 
5635181 


5044429 


5652666 
5662894 


5672111 


5661318 


7 8 
5995 10 ; 


5699704 


570881 


Sm 4 


5745474 
5754622 


5763741 


877280 
5781/50 


3391039 
5800119 


5809189 


5818250 
; 582730¹ 


5830542 
58845374 


©Y £ 4 290 


| 


| 


| 


—_— 


— 
16 Deg. 17 Deg. NM | 
g. 5881466 8.6404342 © 
5890390 6412791( 1 
5899365 6421231 2 
59083320] 6429663 3 
5917286 6438087 4 
5920233 | 64465021 5 
5935170 6454909 7 
59440997 6463308 6 
5953016 { 6471698; 8 
5961925 { 648680! g 
5970824 | 0488454 | 10 
5979715 6496820 | 11 
$988596 | 6505177 | 12 
5997405 | 6513526 | 13 
6006332 | 6521867 | 14 
6015184] 6530260 | 15 
6024028 6538524 | 16 
6032863] 65468411 17 
604166y | 6555119 18 
6050506 | 6563449 | 19. 
6059313 | 6571741 20 
6068112 6550025 | 2x 
6076901 | 6583301 22 
60656811 6596569 | 23 
6094453] 6604829 24 
6103215 661308125 
61119680 6621324 | 26 
6120712 | 6629560 | 27 
6129448 663778828 
6138174 66406008 29 
6146891 | 6654220 | 30 
_ bx55600 | 6662424 | 31 
6164299 6670620 | 32 
6173990 | 6678808 | 33 
C181672 | 6686988 | 34 
6190345 | 6693160 | 35 
6199009 | 6703324 36 
6207664 6711431 37 
621631 6119630 | 38 
0224948 | 67277711 39 
6233577 6735904 | 40 
6242 1 77 6744029 41 
6250 „ 6753147 | 42 
6259412 0, 60256 | 43 
6268506 | - 67 844 
6276591 | 67 6453 8 
Ga8gi0s | 678495 9 46 
62937366 | 6792618 | 47 
6302295 | 6820689 
6310846 68087 753 | 49 | 
6219355 | 6516809 | 50 
3 682485 7 51 
63364 +; | 6852955 | 52 
0 34490 74 84000 30 | 53 
0353477 66 48956 TA 
1 . 6856972 {7 20 
6370402 68645 84 50 
63789 4-5 6852986 7: 
658-514 (Leser 53 
6305 584 b 6888 969 59 
0404342 GCoyoy4y | bo 


48 6 
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A Table of Logarithmic Verſed Sines. 


7370030 
7377570 
7385 102 
7392628 


7400147 
7407659 
7415165 
7422664 
7430156 


7457042 
7445121. 


7525 


7400059 
7467518 


747497L | 
7482417 
7489857 | 
7497290 | 


7504716 
7512136 
1319549 


7526956 


| 


--M---35-Deg. 
© 8 
11 904921 
2 6912886 
3 0920844 
44 6926794 
5} $956736 
6 6944672 
7} 0952599 
8 6400520 
91 6908432 
131 697 0338 
11 6984236 
124 03922127 
3 70 CCI 
I4 | 700788 
15 7015755 
16 7023617 
17 7031471 
18 7039318 
19] 7047158 
20 7854990 
21 7062815 
22 7979635 
234 7070444 
24 7000247 
25 | 7094044 
26 7101833 
277109615 
28 7117390 
29 7125157 
30 71342918 
31 7140071 | 
32 | 7146416 
33] 7256157 
"234 7163889 
5 | 7473614 
3601 7179332 
- | 7107044 
39 7394748 
39 7202445 
40 7210135 
41 7217618 
427225494 
43 72331063 
44 7240825 
45 7248480 
46 7256129 
47 7203776 
48 7271404 
490 7279032 
50 7286653 
51 7294267 
32 7501874“ 
$3 7309474 
5414 © 7317067 
55 | 73246564 
56 7332233 
$7] 7339896 
381 7347373 
35391 7354932 
bo 7562485 


1534357 


7541751 
7549138 
1556519 


7563894 
7571262 


7578023 


7585979 
7593327 
7600670 


- 7608000 


7615336 


7022059 


7629976 


7637286 


7644791 
7651889 


7679180 


7666466 
7073745 


| 7081015 


76838284 
7695544 
7702778 
7710046 

717288 
7724523 
7731752 


7738975 | 
7740197 


7753403 


7760607 


7767205 
7774997 
7782183 
7789303 
7799537 


7803705 


1 


7810806 
7818022 
7825171 
7832314 
7839452 
7846583 
7853708 
7860827 
7867940 
7875 
7882149 
7859244 
7895333 
yy 
7910494 
7917505 
7924630 
7931690 
7938743 


7745791 


7952833 


1959509 


7966899 
1973923 


7980941 


7987953 


7994960 


8001961 


800897576 


8015945 


8022926 
8029906 | 


803 687 7 
0043843 


8050803 


19 Deg 20 Deg. 21 Deg. 


—— = 


8. 7302485 8.7803705 


8, 8222961 


8229774 
82365 82 
8243385 
8250182 
8256973 
8263759 
8270539 
6277314 
8284083 
8290848 
8297606 
8304300 
8311107 
8317850 


8324587 


8331318 
8338044 
8344765 
8351480 
8358190 
8364895 
8371594 


8378288 


8384976 
63941660 
6398337 
8405010 
8411677 
841833 

8424996 
8431047 
8438294 


8444934 


6057758 
8064707 


8181964 


8188810 


8195652 
8202487 


8209317 


8216142 


8222961 


8451570 
8458200 
8404826 


8471445 


8476000 


2484670 | 
8491274 


2497073 
8504467 


85 11055 


8517639 
6524217 
8530790 
6537358 


8543921 
8550479 


8557032 


8563879 
8570121 


8570059 
8583191 
8589718 
8596240 


8602757 
8609208 | 


8615775 


6022277 


22 Deg. 


8628774 
8033265 
8041752 
8648233 


6054710 | 


6661181 
8667648 


8674109 
86805 66 


8687018 


8693464 


8699906 
8706342 
8712774 
8719201 
8720623 


8732040 


8738452 
8744859 
875120¹ 
875 7658 
8764051 
6770438 


8776821 


8783198 
6729571 
$795939 | 


8802303 
9808861 


8821363 
8827707 
8834046 


8840380 


846710 
8853034 
8859354 
88056069 
8871980 
8878285 
88845 80 
8850882 


9897773 


2903400 


99997 % 


8916019 
8922291 
8928559 


8934822 
8941080 


8947334 


8953583 
8959827 


8966006 


8972301 


8978532 
$954757 | 


899097 


9997194 


9003406 


3.8022277 | 


8815014 


* 


23 Deg. 


6.9003406 


9034395 


6120557 


9169396 


9302242 


9009613 
9015816 
9022013 
9028207 


9040579 
9046759 
9052934 


= 


9059104 
9065270 
9071431 
9077588 
908 3740 
9089887 
9096039 
9102169 
9106303 
9114432 
9126678 


9132794 
9138905 


9145012 


9151115 


9157215 


9163306 


9725480 
9181561 
91876306 

91937 708 
9199775 
9205 837 
9211695 
9217949 


9223999 | 
Q230C43 | 3 
9226084 |, 
9242120 


9248152 


8 — 


— 


[FS 
— 


9254179 | 
9260202 | 


9266247 | 


927 22257 
927 8245 
9264251 
2290252 
92902. 


9308231 
9314215 
9320194 
933017 © | 


86100 
Q 34 407 70 
2 
93.5985 
9361933 
9367878. 


42 
43 
44 
43 
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47 
4 


49 
£0 
FI 
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83 

84 
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218 
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4121 
5 22 
23 


179 
20247 
22143 
2.25 1.44 
245 45 
251 [49 
252 47 
249 43 
242 49 
231 * 
121551 
5194 32 
517018 
1141154 
610955 
4070 50 
0029 t 57 
598318 
1933159 
7576 & 
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1. 22 


— WW. 7 2 
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1 9 A 


M 24 Deg- 


. Con 
2 


2 2 


— — — — — — — — 
— — GC 


Con Toy 


” Cv Ca Cv 
Se 22 


— 2 
— — 


9379756 
93 35687 
9391618 
9397542 
9403402 
9409379 
9415290 


9421197 


9427101 
9433000 
9435995 
9444785 
9458972 
9459554 
9402433 
9468307 
7474177 
9489942 


9599309 


9515150 


9529987 
9326820 
9532648 


9538473 
9544294 
9550710 
953553993 
950173 31 
9567535 


9017591 


r mA = ow : 
9923333 1 


ne 

59851114 
i if * 

GL: 3887 ®) 


946420 22 
9048370 


9954114 


905654 


96053592 


9071322 

977059 
9692 774 
9650494 
9994210 
Lett a 
9705030 

9711335 


9797835 


25 Deg. 


— H — 


89717035 


9722731 
9725424 


9734113 
9739797 


9745478 


5 9 r 
9756828 


9702447 


9705103 


977 3824 | 
9779482 | 


9765135 
9799785 
9790943 

9302073 


9807711 


9813340 
95199%6 
9824003 
9850220 


98335845 
3. 
9841400 


9347072. 


9252079 
9956263 
969365, 


9869400 


9875072 


9580061 
9886240 


9908548 
97144114 
959167 


9925235 


9990790 
9936341 
9924109 


9947452 
9952972 


9958 O 
9704041 
9909565 


9775095 


9980010 


9966134 }. 


9991045. 


9797158 
9.000200 
0008168 


01300 

0019163 
002.405 $ 
COGOI44q 


0035028 | 


41109 
0046587 
200 


3205 


26 Deg. 


bend bg 
0202997. 


0968490 


0073920 


0979375 
0004627 
00992.76 

0095721 
0101162 


= £4 5 


0112034 
011740. 
0122892 
0128315 
0133735 
13/150 


„ 
V 14+) Vs | 


2149975 
O15 5378 


0160781 


661 
G100179 
O17 13 74 | 


1705 


019 


020. 3870 
0209240 


0214607 


0219970 


29955 


©0725 | 
SA) JS: 


0230087 
0239039 


0241399 


0240735). 
02520774 


O25 7410 
020273 
O2C8SCS: 
82734 11 
0278738 


0284⁰⁸9 


0289378 
0294692 
"©ZETEOA 
O 505312 


03106 
0315917 


3 


0347052 
0352930 


O3 58204 ; 


0363 474 
0368741 


03 780051 


To 1.2 E LY * 


27 Deg. 


ns O05 
379205 

| 6 
0369770 
2345020 
©4VO273 
0405517 
O4107,/7 
9415994 
oro ar 
042645 8 
0431005 
0436908 
0442124 
0447345 
0452559 
0457709 
0462570 
0408180 
O473 30 


0525304 | 
0530368 |. 
0535529 


Sf x 


05 40087 


0545 642 
0530993 


0556141 


05561280 
7 284 
O5 60420 


©571506 
0576701 
O5 8183 

0585903 


18 


O5 Y YC 


0036074 
0643165 
0648258 
0553340 
GU4 $4.50 
0603511 
0606889 
0673003 


— 


| 


ö 


0678735 | 


6239; 


90663603 
0060009 


9093931 


0097699 
0704040 
0709093 | 


0714148 
9717¹95 


0724238 


729279 
0734510 
0759550 
©/ 4430 
© 49403 
8754434 
07 5945 
0704474 
070944490 
O7 7.4502 
572815 
59945 
07748 


9779518 


OC 451 


©609503 


0519470 


0824455 


CO2y 4 37 


834413 


0039360 | 


004435 6 
08497322 


0054200 


0059247 

0504204 

CSLYL59 
824 


8879 


0004095 
©5« 589. 18 


09,557 
C846524 


Cy 55755 
013016 
9910541 


6743402 


0920351 
0433497 
8756210 
0740027 
0999 

(937532 


072730 
0907025 1 


9772517 
0977400 


. 9723. 


+ 
| 
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A Table of Logarithmic Verſed Sines, 
23 Deg. 


29 Deg. 


81 


M 


a as. | 
9.0982293 50 0 
585 170 1 
09920571 2 
0996934 3 
1001 8091 4 
1000⁰8K ; 
1014 5490 6 
1016415 7 
1021777 8 
10261381 9 
1030995 j 19 
1035850 IL. 
1040701112 
1045550} 13 
105039514 
105823818 
ICC O7 16 
1064915 17 
1069749 18 
10745019 
1079400! 120 
1084 234 15 21 
1089098 22 
109387023 
1096093 2: 
11035074 25 
1108318 20 
111312042 
1117932 2 
1122735129 
1127534} 30 
1152331131 
1137120032 
1141917430 
11407/5654 
115149155 
1156274 | 30 
1161054437 
1165831 38 
1170006139 
117 5377140. 
11980146 48 
18491242 
1189075 4 43 
Iiy4430 44 
1199193148 
120394846 
120870047 
121344948 
12121 0 f 29 
12239 F 
1227660 DIST | 
123241952 
1237254} 53 
1241087} 54 
124601755 
1251344} 50 
125060857 
126070 58 
120550859 
127022. 00 


82 A Table of Logarithmic Verſed Sines. 
M 3oDeg. zi Deg. 32 Deg. 33 Deg. 34Deg. 35 Deg. M Wy 
0 9.127022 | g. 1548276 9,1817061 9 2077136 e 9 257313600060 
1 | 127493 1552831 | 1821466] 2081400 23331391 2577142119 7 
21 1279649} 1557382 | 1825868] 2085661 | 2337267] 258114512 
3} 1284356] 1561931 1830268] 2089920 | 2341393] 2585147573 ; 
44 1289062 1566477 | 1834665| 2094177 | 2345518] 258914749 4 
$5] 1293764} 1571021 1839060] 2098432 | 2349640] 2593144 þ 
6 1298464|. 1575562| 1843452 2102684 | 2353761] 23971406 ; 
21 2x303161] 1580101 1847842] 2106934 | 2357879] 2601133 7» . 
8} 1307855 | 1584637 | 1852230 2111182 | 2361995] 260512588 
91 6312547 h 1589171 | 1856615 2115428 | 2366109] 2609114, 0 W q 
10 1317235} 1593702 | 1860998 | 2119671 | 2370221} 2613102, 19 10 
It 13219211 1598230 1865378] 2123912] 2374330] 2617087 1; Mf 11 
12 1326605 1602756 1869756 2128151 2378438] 2621071129 12 
I3] 1331286] 1607280 | 1874132} 2132388 2382543] 2625052 13 i; 
14] 1335964 | 1611800 | 1878505 | 2136622 | 24386647 2629032 14 0 
15 1340639 1616319 1882876] 2140854 | 2390748] 2633009 15 
161 1345311 | 10620835 | 1887245 2145084 | 2394847] 2636935116 16 
13 1349981 1625348 1891611 2149311[ 2398944] 2640958615 17 
io 1354648, 1629859 1895974] 2153537 | 2403038] 264492918 Ws 
291 2359313; 1634367 | 1900336] 2157760 | 2407131 2648899\19 5 
20} 1363975 1638873 | 1904695 | 2161981 | 2411222 265286620 0 
21 1368534 1643376 1909051} 2160199] 2415310] 205683221 21 
22] 1373290, 1647876 1913406] 2170410 2419396] 2600792 WM, 
234 1377944; 1652374] 1917758] 2174630] 2423481] 2664757 3 WM. 
24} 1382595 3656870 | 1922107 | 2178842] 2427563] 2668776244 
25 1387244] 1661363] 1926454] 2183052 | 2431643 2672074] 25 T 
26] 1391889 1665854] 1930799 | 2127259 2435721 2676629126 Ml ;; 
271 1396532! 1670342| 3935142 | 2191464 2439797 2080503121 Wl +7 
28 1401173] 1674828 1939482 | 2195668 | 2443872] 268453488 
29 1405811 1679311 1943819 2199868 | 2447942] 268848462) 
30 1410446 1683791 1948155 2204067 | 2452012 2692431 30 4 
3X] 3415078} 1688269 1952488] 3208263 | 2456079 2090377 319 31 
32] 1419708] 1692745 | 1956819] 2212458 | 2400145 2700321 ½⁰ 32 
33] 1424335 1697218 1961147] 2216650 2464208 2702620 33. 
34 1428900 1701689 | 1965473] 2220839 2468269 27i0:01\;1 Wl 44 
35] 7433581} 1706157 1969797 | 2225027 | 2472328 | 2712140125 35 
363 1438201 1710623] 1974118] 2229212 | 2476385 | 271607512 3 
37; 1442817 1715086 1978437 | 2233390 | 2480440| 3720009 |3) WF +7 
38] 1447431] 1719547] 1952754] 2237577 | 2484493] 2723941 |33 i 33 
39 | 1452042 \ 1724005 1987068] 2241755 | 2488544] 2727871133 39 
40 1456651] I72846r | 1991380] 2245932 | 2492593} 2731799 140 40 
4TI| T461257 | 1732914 | 19956g0| 2250106 | 2496640} 27557254! WW ir 
42 1465861} 1737365 | 1999997 | 2254279 2500684 273964 ½ 42 
43 147046r] 1741813 20c4302| 2258449 | 2504727 | 2743571143 43 
44 1475060 | 1746259 | 2008605 | 22602617 | 2508767} 2747491144 44 
25 1479655{| 7750703 2012906] 2266782 | 2512806 | 2751409145 45 
46 1484248 1755144 | 2017204 2270946 | 2516842 2555325 [46 46 
47 1488838] 1759582 | 2021499 | 2275107 {| 2520876} 2759239147 47 
48 1493426 1764018 2025703 2279266 2524909 2763151149 Wl 43 
49 1498011 1768452 2030084 2283423 2528939] 2707002|49 49 
50 1502594] 1772883 | 2034373] 2287578] 25 32967 2770970 5 
51 1507174] 1777312 2038660] 2291731] 2536993 277487015! WM 5: 
52 1511751 1781738 2042944 2295881] 2541017 | 2778751153 Wil 52 
531 1516326 1786162 | 2047226| 2300029 | 2545039| 2782683153 i c; 
$4) 1520898] 1790584 2051506 2304175 | 2549059 | 2780584(54 Wi 54 
55 15254674 17% 2055783} 2308319) 2553077 | 2790433155 Wl 55 
56 1530034 | 1799419 | 2060058] 2312461 2557093 279438 56 56 
571 1534599] 1803833 2064331 2316601 2561107 | 2798274157 57 
58f 1539161] 1808245 2008602 2320738 2565119 | 2802167 56 58 
591 15437201 1812655 2072870 2324874 2569128 2806058 59 59 
60 2548276 1817061 2077736 2329007 2573136 28099471099 WM & 


g 


— 


136 
142 
145 
147 
147 
144 
140 
133 
125 
LIE) 
102 
087 
071. 
O52 
032 


— 


15 


10 
It 
12 
I; 
14 


16 
17 
18 
19 
20 
21 


512% 


23 
24 
25 
26 
27 
28 


30 


290 


bo | 


1 36 Deg. 
009.2809947 
| 1] 2313834 
2 2817720 
3 2821603 
4 2825484 
5 2829304 
| 6] 2833241 
72837117 
| 8] 2840990 
9| 2844802 
10] 2848732 
11] 2852000 
12 2856466 
13 2660330 
14] 2864192 
15] 2868053 
16 2871911 
71875768 
18] 2879622 
19) 2883475 
20 2887326 
1 2891175 
22] 2895022 
23] 2898867 
24 | 2902711 
25} 2900552 
26] 2910392 
27 2914229 | 
28 2918065 
29 2921899 
30 2925 731 
31 2929561 
32 2933390 
33 2937216 
34 2941041 
35 2944863 
36 2948684 
37 2952503 
38 2956320 
39 2960136 
[40 2963949 
al 2967760 
42 2971570 
43 2975378 
44 2979184 
45 2982988 
4b 2986790 
45 2990591 
45 2994389 
49 2998186 
50 3001981 
St 3005774 
52 3009565 
323013355 
| 34) 3017142 
5 3020928| 
56 3024712 
57 43028494 
8 3032274 
59, 303605 2 


3039829 


3043604 


3047376 


3051148 
3054917 
3058084 
3002450 
3066214 
3969976 
3073736 
3077494 
3081251 


308 5006 


3088759 


3092510 | 


3090259 
3100007 


3103752 


3107496 


3111238 
3114979 
3118717 
3122454 
3126189 


3129922 


3133654 


3137383 
3141111 


3148561 
3152284 


3156005 


3159724 


3163441 


3167156 
3170870 
3174582 


3178292 


3182000 


3185706 


3189411 


3193114 
3196815 


32005 15 
3204213 
3207909 


3211603 
3215295 
3218986 
3222675 
3226362 
3230048 


3233731 
3237413 


3241094 
3244772 


3248449 
3252124 
3255797 


3259469 


3263138 


3144837 


37 Dcg. 38 Deg. 


— — — — —— 


9.3039829 


3489205 


39 Deg. 


5 


3705205 


3722508 


3760440 


3777619 


3879893 


9. 3263138 93480205 
3266806 3483772 
3270473 3487337 
3274137 3499999 
3277800 3494462 

3281461 3498022 
3285 121 3501580 
3288778 3505137 
3292434 3508692 | 
3296089 3512246 
3299741 3515798 
3303392 35 19348 
339704T 3522897 
3310688 23520444 
3314334 3529989 
3317978 3533533 
3321020 3537075 
3325261 3540615 
3328900 3544154 
3332537 3547691 
3336172 3551227 
3359806 3554701 
3343438 3558293 
3347068 3561824 
3359697 | 3505353 
3354323 | 43568880 
3357949] 3572406 
3301572 3575930 

33565ô94J] 3579453 

3368814] 3582974 

3372432] 3586494 | 

| 3376049] 2590011 | 
3379004] 3593528 
3383276] 3597042 
33806889] 3600555] 
3399499 | 3604007 
3394107 | 3607576 
3397714] 3011064 
34013191 36145)1 
3404922 | 36150y6 | 
3498524 | 3021599 
3412124 | 3625101 
3415722 3628601 | 

3419319] 3032100 
3422913] 3635597 
3426507] 3639092 
3430098] 3642586 

3433688] 3646079 
3437276] 3649569 
3440863] 3653058 

3444448 3650546] 
3448031] 3660032 
3451012 3663516 
3455192] 3666999 
3458770] 3670450 
3462347 | 3073959 
3465922 | 3677437 
3469495 3680914 
3473267 | 3684389 
347637 3687862 


36913343 


40 Deg. 


—— — 


3694804 
3698272 
3701739 


3708669 
3712131 


3715592 


3719051 


3725965 
3729419 
3732872 
3736323 
3739773 
3743221 
3746668 
3750113 
3753557 
3750999 


3763879 
3767316 
3770752 
37741836 


3781 
3784480 
3787908 
3791335 
3794700 
3798184 
3801606 
3805026 
3808445 
3811863 
3815279} 
3818693 
3822106 
3825517 
3828927 


3832335 | 
3835742 
3839147 
3842551] 
238459531 
38493541 


3852753 
3856151 


3859547] 


3862942 
3866335 
3869727 
3873117 
3876506 


3883278 
3886662 
SIN | 


p 


4004169 


3893426 
3896896 


A Table of Logarithmic Verſed Sines. 
41 Deg. 


3896806 
3900184 
3903561 
3906936 
3910309 


3913682 
3917052 
39204 21 
3923789 


3927155 
3939520 |. 


3933883 
3937245 
3940605 
3943904 


3947321 


3950677 
3954031 


3957384 


3960735 
3964085 
3967434 
3970781 
3974126 
3977470 
3980813 
3984154 


3987493 
3990531 [28 
29 


3994168 


3997503 
4000837 


4007500 
4010829 


4014157 


4017484 
4020809 


| 


4024132 
4927454 


+ « 


30 
31 


32 


33 
34 
35 
36 
37 
38 


39 


4030775 40 
4034094 41 


4037412 
4040728 
4044043 
4047356 
4050668 
4053978 


4057287 


4060595 


4063901 
4067206 


4070509 
4073811 
4077111 
4080410 
4983708 


_ 4087004 


4090298 


409372 
4096883 


42 
43 

44 
45 


46 


47 
48 


50 
51 
52 
53 


54 


SS 
SF 


58 


59 


56 


66 


A Table of Logarithmic Verſed Sines. 
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M | 42 Deg, 43 Deg. pi Deg. 45 Deg. 46 Deg. 47 Deg, M 
— — | FER ek 3 
o 8. 4090883 9.429109 9. 2481808 9. 4665094 9-4547860 | 9 502421, 5 
14 4100174] 429501; | 4484934] 4670142 45850836] 5027143; ; i ; 
2 4103462] 4298220 | 4488059 4973190 4553819 | $030102 i j 
3] 4100750} 4301424] 4491783] 4676 4356783 Sogαο ; 
4] 4710364 434025 4494395 | 4679283 4859755 | $935905 of ? 
51 4I1332I4 4307827 | 4497426 4682327 4852725 523435 5 
6 4116604j. 4311027 | 4500546 4085370] 4365696 | 524151; Mb 6 
71 41798856] 4314225 | 4503664 4083412} 4303604 $044653- Mi. 
81 4123166] 4317422 4506781 4691482] 4871631 5043;co. y 8 
91 4126445} 4320617 4509897] 4694492} 437497 5352355 vi» 
10 4129722} 4323311 4513011] 46975201 4877562 5053240 1 a 
It} 4132998] 42279004 | 4516124 4700566] 5880525 Fotzen 15 
12 4136273 N 4519236 4703602] 4883488 - 5034426 1 112 
; 134 4139546] 4333385 | 4522336| 4706636 4386449 | Sog if; 
0 14 42142818 4336574 { 4525456 4709669 4589409 5004057 4 14 
| 151 4146088 4339762 4528564 4712701] 4892368 5007745 'W:;: 
1 16 4149357 4552948 4531670 4715732} 4895326 | 5070633 16k 16 
17 4152025] 4346133 45347 4718761]. 489022 5073 17 171 
6 IS | 415589 4349376 44378801 4721789] 4901237 Foro 13 18 
| 19 | 4159560 4552498 | 4540982 4724816 4924197. | $074:5). 198 3, 
20] 4162419 4355678 4554034 4727841 4907144 508212 20 170 
21 410781 4358858 4547184 ; 4739866] 4910096 O SFO T 2 21 
22410942] 4362936 | 455083 4733889 4912046 | 5067434 7 
231 41722011 4 65212 4553380 4730911] 4915996 5090514 23 , 
24 | 4175459} 4366367 | 4556477 4739932 4918944 $50©935g3 24 24 
25] 4178718] 4371561 4559572; 4742951 492T89k | 5096570. 35, 
26] 4181970 4374734 450266 4745969] 4924836 . 5094446 2 16 
27 41852231 4377995 t- 4565758 4743986] 4927781 5161321 5 4b 
28 88475 4331075 | 4568849 4752002| 4930724 | $105195 25 
294 419 4384243 3 2755010 493306) | $153903 oiÞh .. 
30. | 4194975] 4387411 315927 | 475%030{ 4936608 \ S$TIC940 v 0 
311 4198223] 439057 rt 8115 4761042 4939547 51151 ui; 
32 4201470] 4393741 458120 4764052| 4942486 5116670 3 32 
33] 4204715] 4396904 4584286 4767062 4945424 | $119543 33 If 
34 207959 4400006 443087369 N 4770070] 4948360! 5122414 f 30 
35 #211701 | 4403227 45, | 47720380 4931295 312521 v Of 
30] 1212442] 44063864 4593532 | 4776083 | 4954229 | 312514 0h ©; 
- 37 421.760] 4499544 j 4590612 4770088 4957162 5131 29 , 
38 2209209} 4412700 j | 4599690 | 4582092 | 4960893 3133387275 39 
39 4223156 44158556 4602767 478094] 4963024 3135 570405 | 3 
4" = 27392 4419909 ; 4605 5843 4758095 |. 49y05ys3 Rn 
AL 230026] 4422762 16 91 4791095 49088 . 14253 at 
42 225516 | 4425573 40119 479% 4971808 514531 i 42 
43 j- 42370694 . 4428463 | 4 4625063 4797091 4974734 5145654 , 43 
44 4240319. 4431611 4618134 4800087 4977658. w 151021 11 41 
45 4243548] 4434758 i. 462 1203 4803082 << 514.367.1408 45 
46 4246775 4437904 j 2 4624271 aBolor;! 4903 35 5156733 14908 40 
47425 oοο 4441049 4627338 4809068 4926425 e 
48 1253225 444192 4630404 4812050 4939345 516243040 48 
49 4236447 4447334} 4633468 "4815049 4992264 5166287 4) 
50] 4259669!" 4450475 | 4636531 481893980 4995182 $1661:0 15908 - 
Sr] 42625591 4453614] 4639593 - 4821026} 499h098 | 517045: 1:1 5: 
52 | 4266168; 4456752 |. 4642654 | 4824012 $CCIOTg © $T73%31 (OR 
53] 42093251 4459889] 4645713| 4826997 5003427 $1:4977 1530 c: 
54| 447545 4403024 | 4648771 4829981 5006840 5179521 132 c. 
55 | 4273750] 44661581 4651828 | 4832964| 5009752 519255 1.) 5; 
564 4378969! 4469291} 4654884 | 4835546 Jorz663 5T05307 75" WW: 
IT, 4282 181 4472422 4657938 4338926 50T5572 5165049" 95 55 
58 4285392; 447355521 40099 484796 J018485 5790585 7) if 
59] 4288601 © 4478681 | 4664043 | 4844883 | | $02T388 - 5193729 3 ec 
. 69 4291809 | 4471808 4067993] 4847860 5024294 $190300 © 6: 


. 0 . © ww. wr 


be, X 
4 <> 
„ Up \ 
* - — 
— 
— 
—_— 


— 

_ 

, i 
Coy — =4I 


2 
* —— 
— 5 


55495 
55003 
0940 3 
3510 3 
0679 


J 
90555 


93725 
10500 


— — — — — 


122 525 8722 


124] 5264346 
[25] 52671575 
26 5209960 

27 F272774 
28] 52753582 
29] 5278388 
[30] 5281793 
316 5283997 
32] 5286799 


| 34 | 5292402 
1351 5295201 
36] 5298000} 
| 37 | 5300797 
38 5393594 
30 5306389 


| 43 $323137 


| 42] 5331497 


5337065 


A Table of Logarithmic Verſed Sines. 


F 43 Deg. 49 Deg. 50 Deg. 51 Deg. 52 Deg. 


609.5196566 
11 5199403 
12 5202239 
3 5205073 
14 5207997 
F 5210739 
16 5213471 
7 5270401 
8 5212930 
19 5222058 


0 5253094 


15255908 


4 5261535 


33] 5289601 


40 5309183 
415311970 
42 5314768 
| 43] 5317559 
| 44] 5320349 


40 $325925 
47| 5328712 


8)| 5334281 


jT\ 5339847 


©2 | 5345408 
4] 348187 
5350965 
5353742 
5356516 
8359293 
5362067 


» 364839 


9.53 5483 9 | 


5367611 
5370531 
5373151 
3375919 


5376686 


5409056 


5411811 


5414564 


5417317 


5420068 


5422818 


e Tas 
$421 8316 
5431863 
5433809 
722030 

5.439298 
5442041 


5444783 
$447524 
5450264 | 


545 3002 
5455740 
5458477 


5461212 
5463947 


5466681 
5469413 


5472145 | 
5474875 


5477604 
5480333 


5483060 


5485786 


5488511 
5491236 

5493959 
346681 
5499402 
5502122 
5504841 
SI9978S9: 
5510270 
5512992 
5515706 


5518420 


5521133 


5523845 
5526585 


5529265 


9.559265 


5531974 
8524081 
5527323 
$540094 

55742798 
159 5 
5548204 
5550906 
5553606 
55566386 
55 
55⁵NT ol 
5564398 

55670 093 
536978) 
5572481 


N 1575173 


2 02 
55778804 


558055, 


5583244 


5585932 
FE3ZEOLg 
5591305 
5593991 
5596675 


5599358 
5602040 


5604721 
5607401 
5610080 


— 


— 


— — 


5612759 


5615436 


5618112 


5623461 


5626134 


5628806 
5631477 


5634147 
5636861 
5639484 


5642151 


5644817 


5620787 


5647482 


5650146 
5652809 


565547T 


5658132 


5682037 


5684688 


5660792 
5663451 
5666109 
5668766. 
5671423 
5674078 
5676732 
5679385 


5687338 
5689967. 
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9-5689987 


5692635 


5695282 | 


5697928 


5700573 


5703218 


5705861 


3708503 


5711144 
5713784 


5716423 


5719002 


5721699 


A 4.801 7 
506.43 
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3792534 


5795144 
3 
5800361 


5802968 | 


$805574 


58107 83 


5673988 | 


5818589 


5828985 
58315681 
5834176 
583677 


5839364 
3841957 
5844549 
5847139 


_— 


5808179 


5821190 
5823789 
| 5826387 


85 


53 Deg. 
95847139 e 
5549729 6003382 
5832318 6005914 
5854905] 6008446 
585 749 5 6010977 
58600758] 6013506 
5862663 6016035 
5865247 6018563 
5867830 . 6021090 
5870412 6023616 
5872993] 602041 
5873573 6028665 
5878153] 6031188 
5880751 6033710 
5883308] 6036232 
SSsa8 S5 6038752 
5888400 6041272 
5891034 6043791 
5893608] 6046308 
58965181] 6048825 
38987572 6051341 
590 323] 6053856 
5903893 605 6370 
597064061 f 6058883 
-.$90g9029-} 6061396 
5911796; 6063907 
-- S9I4162 } 6066417 
$916727 | 6066927 
5919291 607L4, 6 
5921854 6073943 
5924417 6076450 
5926978 | 6070950 
5929<78 \ 6061401 
3532098 | 6083965 
5934656 | 6086468 
53937214 6088971 
$939770 | 0091472 
5942326 6093972 
5944881 6096472 
5947434 6098971 
5949987 [61014069 
- $052529 | 6103965 
£9ccOgao {- OLIOC4CT | 
957640 6108956 
5960189 6111451 
5962737 | 6113944 
5965285 | 6110420 
5907831; 6116928 
59703760 | 6121418 
5972921 6123908 
5975404 6126397 
5978000 | 0120685 | 
Fos] 6131372 
5983089 | 6133858 | 
5985629 | 6136343 
5988168 | 6138827 
5990506 6141311 
5993243] 6143793 
5795779] 6146275 
5998314 6148755 
6000849 i 615 r235 60 
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42 
43 
44 
45 
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47 

48 
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54 
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A Table of Logarithmic Verſed Sines. 
57 Deg. 
..6583558 


9.6151235 
6153714| 
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6208026 
6210485 | 


6212943 
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6227670 
6230122 
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6546227| 
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6869583 
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6632242 
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6669098 
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A Table of Logarithmic Verſed Sines. 


bo Deg, 


9.0989700 
6991888 


6994075 


6996271 
6998447 


7000631 
7002816 
7004999 
7007182 
7009363 


7011545 


7013725 


7015905 


7018084 
7020262 


7022439 
7024616 


7026792 
7028967 
7031142 


7033316 


7035489 
7037661 
7039833 
7042004 
7044174 


7046344 


7048513 
7050681 
7052848 
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7063674 
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7067999 
7070160 


7072321 


7074481 
7076641 
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7080957 
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7091736 


7093890 
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7113240 | 
7115387 | 


7117532 


71119677 


| 61 Deg. | 
97119677 
7121822 


7123965 
7126108 
7128250 
7130392 
7132533 
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7136812 
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7141089 


7143226 
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7147498 
7149633 
7151768 
7153901 
7150034 
7158166 
7160298 
7162429 
7104550 


7166688 


7168817 


7170945 


7173072 


7175199 
71773254 
7179450 

7181575 
7183698 


7185821 
7187944 
7190069 
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7194307 

7196426 
71985648 
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7202781 


7204898 
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7209129 
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7213358 
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7217584 
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7220027 
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7230244 
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7268077 
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7278540 
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7286910 
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7297348 
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7324408 

732645 
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A Table of Logarithmic Verſed Sines. 
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9.7732475 
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7730305 
7738308 
7740252 
7742194 
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7746077 
7748018 
7749958 
7751898 
7753836 
7755775 
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7701586 
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7778985 
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A Table of Logarithmic Verſed Sines. 


By Deg. 
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$401625 
8403361 
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8417233 
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8420696 
8422427 
8424157 
8425886 
8427615 
8429344 
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8448322 
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8607936 
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8612956 
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8621312 
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8722243 
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2761449 


8763076 


6504703 
6766329 


6707955 | 
8769581 


8771206 
8772830 


8774454 


8776078 
777701 

277932 

8780946 


38782567 


8784188 


8765 809 
8787429 | 


8799049 
$790068 


9792285 


8593905 | 
879 


| 8797149 
3 | 


75 Deg. 76 Deg. 


9.809924 3 
8700869 | 


9.8797140 


8798756 
8800372 
8801988 
8803604 
8805218 
8806833 


8808446 | 


8810060 


3811673 


88132855 


8814897 


8816508 
8818119 
8819730 


8821340 


8822949 
8824558 
8826167 
8827775 
8829382 
8830989 
8832596 
8834202 


8835807 
8837413 


8839017 
8840621 
88422255 


8843828 
8845431 


884703 
8848635 


8851637 


8850236 


8853438 


8655038 
8856637 


8858236 


9859834 
8401432 


8863030 | 


8864627 
8866223 
8867819 
8869415 


8374199 


57785 


88773 


8878978 
8880571 
8882162 
8883754 | 
8885344 
8886935 


8888525 


8890114 


8891703 
8893291 


8871010 
8872605 


— 


77 Deg. 
9.889329T 


8894879 
8896467 


8899640 
8901226 
8902812 


8904397 | 


8905982 


8907566 
_ 8909150. 


8910733 
8912316 
8913898 


8915480 


8917061 
8918642 
8920222 


8921802 
23382 
8924961 


89 


8926539 


8898054 


8928117 


6929695 
8931272 


8932849 


8934425 
8936000 


£937570 


| 


8939150 


8940725 


8942299 


0945445 


8947017 


8943589 
8950161 
8951732 


89533023 
8954872 
8956442 


895 8011 


8943872 


8959560 


8961148 


8962716 


8964283 
8905850 
8967416 


8968982 
. 6970547 | 4 
8972112 
6973077 | 5 
8975241 |. 
8976804 


8978367 


8979930 
8981492 


8983054 
8984615 
8986176 


8987730 


89 
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A Table of Logarithmic Verſed Sines. 


M 58 Deg. 99 Deg. 8o Deg- 81 Deg, 82 Deg,” 83 Deg, 


CI 


* 


90 
8 78557736 
1 8989296 
2 6990855] 
3 8992414 

4 8993973 
5 8995531 
6 8997088 
21 8998645 
88990202 
9 9001758 
10 9003313 
11 9004869 
12 - 9006423 
13 9007978 | 
x4 | 90009531 
T5 | 9011085 
16 9012638 
17 90014190 
18 9015742 
49 907 
20 9018845 
21] 9020395 
229021945 
23] 9023495] 
24 9025044 
25 } 9026593 
269028141 
27 9029689 
28 9031236 
29 | 9032783 
30 9034330] 
31 - 9035876 
32 9037421 
33 9038966 
34 9040511 
33 9042055 
3 9043599 
37 9045142 
38 9046685 
39 6504822) 
40 9049769 
41 90513T0 
42 9056285 
43 9054392 
44 9053932 
35 9857471 
46 9059011 
47 9000549 
48 9062087 
49 9063625 
50 9065163 
31 9666699 
32 9068236 
32989822772 
354 907130) 
55 907842 
56 9073377 
RL EDT 90759TI 
58 9077445 
69. 9058978 
— = eee 


9.90805 10 


9082043 


9083575 


9085106 
90860037 
9088167 


9089697 
9091227 


9092756 


9994255 
9095813 


9097341 
9098808 
9100395 
9101921 


9103447 


9104973 
9106498 


9108022 


9109547 | 
9111070 


9112593 
9114116 


9115639 


9117161 


9118682 


9120203 


9121723 


99123244 
9124763 


9126282 


9127807 


9130337 


9132355 


9133872 
9135388 


9136904 


9138420 


9139935 
9141450 
9142964 


9144478 
9145991 
9147504 


9149016 
9150528 
9152040 
9153551 
9155062 
9156572 

9158082 
9159591 


9161100 


9162609 
9164177 


9165624 


9167131 


9168638 


99170144 
9174050 


— — — — — — — 


—__ 


9129319 | 


9253757 
9255208 | 


9.9171650\ 
9173155 
9174660 
9176165 


9177669 


9179172 
| 9180675 
9182178 
6183680 


9185182 


9186683 
9188184 
9169605 
9191185 
9192684 
9194183 
9195682 


9197180 


9198678 


9200175 


9201672 


9203169 


9204005 
92060160 


9207656 | 


9209150 


9210644 


9212138 


9213632 


9215125 
9216617 
9218109 
9219601 
9221092 
9222583 


9224073 


9225563 
922705 2 
9228541 
9230039 
92315 18 
925300 
9234493 
9235980 
9237466 


238952 | 
92480437 
9241922 


9243407 


92448910 


9240375 
9247658 
9249341 
9240824 
9252306 


9256749 
5258229 
9259709 


— 


— 


9261168 | 


93497581 


9. 9261188 6.9349158 


ya 


9262667 3350611 
9264146 9352064 
9265624 9353516 
926701 9354968 
9300879 9356419 
270055 | 9387870 
9271532 9359321 
27888 9360771 
9274483 9362220 
9275958 9363670 
9277433 9305119 
9278907 9366567 
9280380 9368015 
9281854 9369462 
9283327 9370909 
8284799] 9372356 
9286271 9373802 
9287743] 9375246 
9289214] 9376694 
9290684 | 9378139 
9292155 | 9279563 
9293624] 9381027 
9295094 | 9382471 
9296563] 9383914 
929803X | 9385357 
9299499 9386800 
9300967 9358242 
9392434] 9389683 
9303901] 9391124 
9305367] 9392505 
9306833] 9394005 
9308299 9395445 
9309764] 9396855 
9311228] 9398324 
9312693] 9399762 
9314156] 9401201 
9315620 9402638 | 
9317083] 9404076 
9318545 | 9405513 
9320007 | 9406949. 
9321469 9408385 
9322930 9409321 
9324391] 9411250 
9325 851.9412691 
9327311 9414126 
9328771] 941556 
9330230 9416993 | 
9331686 | 9418426 
9333146} 9419559 | 
9334004 | 9421297 
9336062 | 9422723 
9337518 | 9424155 | 
9338975} 9425586 
9340431] 9427016 
93418870 9428447 
9343342 9429876 
9344797] 9431306 
93462511 9432735 
934770 9434163 
{9435598 | 


9 9425591 
9437019 
9439446 
9439873 

9441300 
9442720 

94440517 
9445577 

- 9447001 
94 45426 
9449550 
9451273 
9452090 
9454119 
9455541 
9456963 
9458355 

9459806 


946122601 


9462046 


9364066 | 1 
9465486 |4 
94669 


9468323 
9469741 


9471159 
94725701 
9473993 |! 


9475409 
9476825 
9478241 


9479650 


9481071 
9482406 
94830999 
9485313 
9480720 
| 9488139 
9489551 
9490963 
9492375 
| 9493786 


9495196 
9496607 


9496016 


9499436 


9590835 |4 


9502242 
9503632 
9505059 
9506467 
| 9507674 

9504200 

357208 

9512092 

94513497 
9514902 

9516307 

957771 

9519115 

9520518 


— 


— A + — * nz. . e eee 


ep. 
5591 
7019 


$446 
9873 
1300 
2720 
4151 
18577 
17001 
18426 
49550 
51275 
5209 
54119 
$5541 
56962 
$8385 
59806 
01226 |1 
(62046 
264066 | 1 
465486 |1 
4669c4 |1 
468323 
46974101 
4711591 
472576 
473993 [1 
475409 
476825 
478241 
47906501} 
481071 
482480 
483899 
1485313 
1480720 
486139 
1489551 
9499963 
9492375 
9493786 
9495190 
9496607 | 
94980106 a 
9499426 
9590935 | 
9502243 
9503633 
505059 
950640 
9507574 
©9260 
5515680 
9512092 
9513497 
9514902 
95 16307 
9517717 
9519115 
9520518 


S . ne 


— — — 


— 


9523323 


9524725 
9526127 


9527528 


9528929 
9530329 | 
9531729 | 
9533129 


9534528 


9535927 
9537325 
9538723 
9540120 
95415718 
9542914 


9544311 
9545 706 


9447102 | 
9548497 
9549892 


9551286 


9552680 | 


9554073 
9555406 


9556859 

9558251 
9559643 
9561034 
9562425 
9563816 
9565200 


9566596 


9567985 
9569374 


9570763 


9572751 
9573539 | 


9574926 


9576313 
9577099 


95 7908 


| 9580471 
9581857 


9583242 


9584626 
9586010 


9587394 


9588777 
9590160 
9591543 
9592925 
9594306 
4 | 9595688 
9597069 
9598449 
9599829 
9601209 
9602588 
9603967 


» 


9.960396) 


9605345 
9606723 
9608101 


9609478 


9610855 
9612232 
9613608 


9614983 


9616359 
9617733 


9619108 


9620482 


9621856 
9623229 
9624602 

9625974 


9627346 
9628718 
9630089 
9631460 
9632830 


9634200 | 
9635570 
9636939 
9638308 


9639676 


9641044 
9642412 | 
9643779 
9645140 


9646513 
9647879 


9649244 


9650610 


9651974 
9653339 

9654703 
9656067 
9657430 
9658793 
96660155 


9661517 


9662879 
9664240 
96656014 
9666961 


9668322 


9669681 
9671041 | 
9672399 
9673758] 


9675116 
9676474 
9677831 
9679188 


9680544 | 
9681901 
9683256 


9684612 


9685967 | 


9.9685967 


9687321 
9688675 


9690029 | 


9691382 
9692735 
9694088 


9695440 
9696792 
9698143 


9699494 
9700845 
9702195 


9703545] 


9704894 
9706243 


9707592 
9703940 
9710288 


9711635 


9712982 


9714329 
9715675 


9717021 


9718367 
99719712 


9721057 
9722401 


9723745 
9725088 


9726431 
9727774 


9729117 


9730458 
9731800 


97 33141 


9734482 


9735822 
9737162 
9738502 
9739841 
9741180 
9742519 


9743857 
9745194 | 


9746532 


9747868 
9749205 
9750541 
9751877 | 
9753212 

9754547 


9755882 


9757216 


9758550 
9759883 
9761216 


9762549 | 
9763881 
9765213 
97665441 


9.9706544 
9767875 


9769206 
9770536 


9771866 
9773195 | 
9774525 
9775853 
9777182 
9778510 | 


9779937 
9781164 
9782491 


9783818 


9785144 
9786469 
9787795 


9789119 


9790444 


9791768 ; 
9793092 
9794415 


9795738 
9797001 
9798383 
9799704 
9801026 


9802347 
9803668 
9804988 


9806308 
9807627 
9808946 


9810265 
9811583 
9812901 


9814219 


9875536 


9816853 


9818169 


9819485 
9820801 


9822116 
9823431 


9824745 
9826060 


99827373 


9828687 
9830000 


9831312 


9832624 


9833936 


9835248 


9836559 
9837869 
9839180 
9840499 


9641799 | 


984310 


9844417 
9845725 


9849648 


| 9867910 


9877013 


9883503 
9884801 
9886097 
9887393 
9888689 
9889985 | 
9891260 
9892575 | 


9922250 


| 9.98457 25 


9848341 


9850955 
9852262 
9853568 
9854873 
9856179 
9857484 
9858788 
9860093 
9861396 


9862700 


9864003 
9865306 
9866608 


9869211 
9870513 
9871813 
9873114 


98744144 


9875713 


9878312 
9879610 


9880908 | 


9882206 


9893869 
9895163 


9896457 | 


9897750 
9899043 


9900335 


9901627 


9902919 
99042 10 
9905501 
9906792 
9908082 
9909372 
9910662 
99119517 
9913240 
. 99145 any 
9915816 


9917104 
9918391 
9919678 
9920964 


9923536 


A Table of Logarithmic Verſed Sines. 
84 Deg. 85 Deg. 


9.95 20518 
| 9521921 


86 Deg. 87 Deg. 88 Deg. 89 Deg, 


9.9923536 
9847033]. 


9924821 


9926106 


9927391 


9928675 


992999 


9931243 


9932526 


9933508 , 


9235091 


9936373 10 
9937654 | I 


9938936 + 
9940217 
9941497 


9942777 


9944057 
9945336 
9946615 
9947894 
9949172 
9950450 
9951728 
995 3005 
9954282 


9955558 


9956834 
9958110 


9959385 


9960660 
9901935 | 3 
9963209 
9964483 
9965756 
9967029 


9968302 


9909574 
9970846 
9972118 
9973339 
9974660 


9975931 


9977201 
9978471 | 4 
9979740 


9981009 
9982278 


9983546 
99848I4 


9986081 
9987348 


9988615 


9989882 
9991148 
9992414 
9993679 
9994944 
9996208 
9997473 
9998737 
Io. oοοοο 


92 


A Table to convert Sexageſimals into Decimals te 


every Second, and every 6 Third Minutes of the 


— Quadrant, 


& contra. 


= O þ 6 


12 


3 995 


9966 


FRRATA for the firſt l Books. 


B IT. pr. 3. 1 5. for AC, CD, r. AF, CE; pr. 10. 1, 15. for DEF v. DFE. | 


B. III. pr 23. note, for def. 11. r. def. 10; pr. 28. for def. 14. 1 r. def. 4 
pr. 37. cor. 1.1 2 for point A. r. point D. 

B IV. pr. 15 p. 64 1. 8 for CG, GF r. CG, GD. . 

B. V. pr. 9. I. 5. for it has to C, r. A has to C; the ſame pr. 10. 1. 6. 

B. VI. pr. 12. p. 88. I. 1. for EF r. DF. pr. 29, 1, 17 tor KL r. EL. 


ERRATA ſor Book XI. 11 XII. 


B. XI. pr. 2. for def. 4.11. r. def. 4.1. pr. 21. for note a2 r. 420, pr. 24. 
for note, 3 3. I r. b 33. tp. 123. I. 13. for P. r. PL.. 


B. XII. pr. 7.1. F. tor ABC. r. ABE. p. 145. J. 24. for note 6. 11. r. 7.11, 


— tl, kor ZV r. . and 131. for note 7,17 r. 6,1I, 


ERRATA ſor plane and ſpherical Trigonometry. 


PL. Trig. pr. 4. I. 18. for c. 23.1 r. e. 32. f. 

Spb. Tris; pr. 3. for triangle CAF r. angle CAF.—-pr. 6. for 1 cor 4.6.6 A 
cor. 4. J — pr. 7. note for a cor. 23. r. a cor. 3.4. for b 2.4. r. b cor. 4.4. 

Epr. 8. org 2. r. a cor. 3- 4— pr. II. for c. e 3. F. 5 P-· ws tor A | 
23.5. r. b 22.5; the ſame in Pr. 19. and pr. 22, 


Directions to the Bockbinder. 


Place the plates belonging to each book, all at the end of that 


book, opening to the right hand, in the order of the number 
of the plates. 


Paſte the errata for the firſt ſix bak on the laft lite of the 
Sth book, on the left fide of the figures. The errata for the 
1ith and 12th books on the last plate of the 12th book; and 
the errata for plane and ſpherical trigonometry on the laſt 
plate of ſpherical trigonometry on the left {ide of the figures, 
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